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PREFACE. 

One  of  the  chief  duties  of  the  Bureau  of  Mines  is  to  investigate 
mine  accidents  and  to  suggest  methods  of  lessening  their  number. 
Practically  the  prevention  of  all  accidents  underground  is  as  impos- 
sible as  in  street  traffic  on  the  surface.  Perhaps  the  largest  propor- 
tion of  the  accidents  in  any  occupation  happen  through  carelessness 
or  absent-mindedness  rather  than  through  the  inherent  hazards  of 
the  occupation.  Nevertheless,  the  hazards  are  greater  in  under- 
ground mines  than  on  the  surface,  because  of  the  necessarily  meager 
lighting,  which  gives  deep  shadows,  the  narrow  passageways,  the 
handling  and  use  of  explosives,  and,  most  of  all,  the  falling  of  rock 
and  ore.  Hence  there  is  more  opportunity  for  reducing  the  accident 
rate  by  precautionary  methods.  Probably  one-half  of  the  accidents, 
if  not  more,  are  preventable  either  by  the  victim  of  self-carelessness 
or  by  better  mine  arrangements.  These  figures  are  more  than  con- 
firmed by  the  great  differences  in  the  Butte  district,  when  one  com- 
pares the  accidents  in  the  mines  where  much  is  done  to  educate  the 
miner  in  safeguards  and  to  protect  him  by  the  best  methods  of  tim- 
bering, handling  explosives,  and  tramming  and  hoisting,  with  the 
accidents  in  mines  where  safety  measures  are  small  and  the  men  not 
kept  alert  by  proper  education  and  supervision. 

Daniel  Harrington,  mining  engineer  of  the  bureau,  in  the  course 
of  an  investigation — planned  by  Van.  H.  Manning,  director  of  the 
Bureau  of  Mines — of  the  health  and  safety  conditions  in  the  Butte 
district,  in  cooperation  with  the  United  States  Public  Health  Service, 
inspected  practically  every  working  place  underground  in  many  of 
the  Butte  mines.  His  previous  experience,  as  well  as  his  experience 
at  Butte,  have  qualified  him  to  prepare  this  report  on  accident  pre- 
vention in  one  of  the  most  important  copper  mining  centers  in  the 
world.  The  figures  he  presents,  it  is  believed,  will  be  of  great  vaiue 
to  mine  operators,  safety  engineers,  and  miners.  This  report  is  one 
of  a  series  of  publications  on  accident  prevention  in  the  principal 
mining  districts  of  the  United  States  that  is  being  prepared  by  the 

mining  division  of  the  Bureau  of  Mines. 

George  S.  Rice, 

Chief  Mining  Engineer. 

VI 


ACCIDENT  PREVENTION  IN  THE  MINES  OF  BUTTE, 

MONT. 


By  Daniel  Harrington. 


GENERAL    STATEMENT. 

During  the  World  War  the  mines  in  the  Butte  district  were  working 
more  intensively  than  ever  before.  The  workings  went  to  greater 
depths;  newly  discovered  ore  bodies  as  well  as  low-grade  deposits 
formerly  avoided  were  opened,  besides  previously  worked-out  ter- 
ritory filled  with  ore  that  had  been  rejected. 

The  active  mining  district  in  Butte  occupies  an  area  of  about  4 
square  miles,  though  there  are  some  working  mines  outside  this  dis- 
trict. Within  this  active  area  are  more  than  25  working  mines,  at 
least  20  of  which  have  workings  over  2,000  feet  and  at  least  15 
have  workings  over  2,500  feet  deep.  Most  of  the  mines  have  been 
worked  more  or  less  constantly  for  more  than  30  years,  the  ore 
bodies  in  general  being  nearly  vertical  and  persisting  to  depths  well 
below  the  3,000-foot  level.  The  general  method  of  mining  is  square- 
set  timbering  and  subsequent  filling  after  overhead  stoping.  Prac- 
tically all  the  shafts  are  vertical. 

Table  1  gives  the  names  of  the  chief  operating  companies  of  the 
Butte  district,  the  approximate  number  of  men  employed  on  surface 
and  underground,  and  the  daily  tonnage: 

Table  1. — Chief  mining  companies  of  Butte,  Mont.,  men  employed,  and  output . 


Name  of  company. 


Employees, 

Employees, 
under- 
ground. 

Total 

Dailv 

surface. 

emplovees. 

tonnage. 

1,600 

9,000 

10,600 

17,000 

150 

1,300 

1,450 

2,500 

200 

1,300 

1,500 

1,800 

75 

300 

375 

600 

75 

600 

675 

575 

50 

200 

250 

225 

100 

400 

500 

300 

2, 250 

13,100 

15,350 

23,000 

Anaconda  Copper  Mining  Co 

North  Butte  Mining  Co 

Butte  &  Superior  Mining  Co 

Elm  Orlu  Mining  Co 

East  Butte  Mining  Co 

Davis  Daly  Mining  Co 

Other  companies 


The  labor  turnover  at  the  mines  of  this  district  has  been  so  large 
that  in  some  years  more  than  50  per  cent  of  the  total  working  force 
changes   monthly.     Hence,    to   keep    the   mines   supplied   with    the 
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15,000  or  more  men  needed,  there  must  be  hired  each  month  more 
than  7,500  men.  Through  this  constant  shifting  of  labor  the  mining 
hazard  is  greatly  increased.  More  recently  the  seriousness  of  the 
situation  has  been  aggravated  by  the  fact  that  in  working  over  old 
ground  and  low-grade  ore  bodies  to  take  advantage  of  the  high 
prices  for  metals,  large  numbers  of  men,  more  or  less  inexperienced, 
have  been  worked  at  nearly  all  horizons  to  depths  of  more  than  3,500 
feet,  and  frequently  in  extremely  dangerous  and  treacherous  ground. 
As  a  result,  safeguarding  from  accidents  has  presented  a  most  diffi- 
cult problem.  The  larger  companies  have  expended  much  money 
and  care  in  developing  and  maintaining  safety  organizations  and  in 
spreading  safety  propaganda.  Some  of  the  mining  companies  estab- 
lished welfare  departments  several  years  ago;  they  have  recently 
extended  the  scope  of  the  work  to  cover  developments  due  to  the 
abnormal  conditions  brought  about  by  the  war,  to  the  State  com- 
pensation act  of  July  1,  1915,  and  to  the  peculiar  labor  conditions. 
Other  companies  have  no  safety  organization  except  instruction  in 
safety  methods  by  foremen  and  shift  bosses.  Still  other  companies, 
not  having  had  many  serious  accidents,  see  little  need  of  safety  work. 

Table  2,  which  is  compiled  chiefly  from  records  of  the  Industrial 
Accident  Board  of  Montana,  gives  data  in  connection  with  the 
operation  of  the  workman's  compensation  act  for  the  fiscal  years 
ending  June  30,  1916,  and  June  30,  1917,  the  compensation  act  going 
into  effect  July  1,  1915. 

The  data  in  Table  2  is  incomplete  in  that  the  compensation  paid 
for  accidents  to  employees  includes  that  for  smelter  as  well  as  for 
mine  employees  of  the  Anaconda  Copper  Mining  Co.  and  of  the  East 
Butte  Mining  Co.;  moreover,  under  the  compensation  act  accidents 
which  do  not  incapacitate  a  man  for  14  or  more  days  are  not  reported. 

The  various  safety  systems  of  the  Butte  companies  are  herewith 
described  in  more  or  less  detail,  especial  attention  being  given  the 
methods  employed  by  the  Anaconda  Copper  Mining  Co.  This  com- 
pany has  had  a  safety  department  for  several  years,  the  safety 
organization  being  much  larger  and  better  perfected  than  that  of 
the  smaller  companies. 

GENERAL    SUMMARY. 

The  data  for  this  publication  was  gathered  during  the  years  1916, 
1917,  and  1918.  Most  of  the  information  was  collected  by  personal 
observation  and  study,  the  writer  having  spent  a  considerable  amount 
of  time  underground.  More  than  twenty  of  the  larger  mines  were 
visited.  In  some  mines  every  working  place  was  examined,  and 
several  weeks  consumed  in  obtaining  data  of  various  kinds.  The 
mining  companies  gave  efficient  aid  in  the  investigation  and  such 
statistical  information  as  was  at  hand  was  freely  furnished. 


GENERAL   SUMMARY. 
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It  was  found  that  in  nearly  all  of  the  mines  much  attention  had 
been  given  to  accident  prevention  and  that  the  results  obtained  were 
commensurate  with  the  effort  expended.  These  results  were  evi- 
dent not  only  in  the  decrease  in  number  of  accidents  of  all  kinds, 
but  also  in  the  large  saving  to  employers  in  dollars  and  cents.  It 
was  found  that  the  company  specializing  in  a  certain  line  of  safety 
work  was  comparatively  immune  from  the  dangers  sought  to  be 
avoided.  For  instance,  the  Butte  &  Superior  Mining  Co.,  special- 
izing in  fire  prevention,  has  had  no  serious  losses  from  fires;  the  Ana- 
conda Copper  Mining  Co.,  specializing  in  prevention  of  personal 
injuries,  has  a  comparatively  low  accident  rate;  the  North  Butte 
Mining  Co.,  specializing  in  ventilation,  has  converted  what  was 
known  as  a  "  hot "  mine  into  one  of  the  most  comfortable  and  sanitary 
in  the  district. 

Moreover  it  was  found  that,  with  certain  limitations,  the  accident 
record  of  any  mine  having  a  safety  system  decreased  progressively 
from  year  to  year  after  the  system  was  established,  and  that  the 
companies  having  the  strongest  and  best  organized  safety  depart- 
ments maintained  the  best  record  in  accident  prevention.  Also,  the 
results  show  that,  in  general,  the  conducting  of  safety  work  wholly 
along  lines  of  education,  persuasion,  and  suggestion  was  not  suffi- 
cient, as  carelessness  and  indifference  were  so  frequently  found  in 
employees,  even  when  likely  to  affect  their  own  welfare  and  safety, 
that  the  efficient  safety  man  was  compelled  to  use  disciplinary  meas- 
ures in  order  to  have  regulations  carried  out.  When  these  disci- 
plinary measures  were  relaxed  or  when  none  were  used,  the  accident 
rate  climbed.  It  is  the  writer's  opinion  that  in  safety  work  educa- 
tion and  suggestion  must  be  combined  with  a  certain  amount  of  dis- 
cipline, and  that  discipline  can  not  be  relaxed  if  efficiency  in  accident 
prevention  is  to  be  maintained. 

ACKNOWLEDGMENTS. 

Most  of  the  statistical  information  contained  in  this  report  was 
obtained  through  courtesy  of  the  officials  of  the  various  companies, 
practically  all  of  whom  manifested  a  cordial  spirit  of  cooperation  at 
all  time-.  Grateful  appreciation  is  hereby  tendered  the  operating 
officials  and  the  miners  of  the  Butte  mining  companies  for  numerous 
and  consistent  courtesies. 


SAFETY  ORGANIZATION    AND  WORK  OF  BUTTE  MINING 

COMPANIES. 

ANACONDA  COPPER  MINING  CO. 

The  Anaconda  Copper  Mining  Co.  has  devoted  much  attention, 
time,  and  money  to  first-aid  and  mine  rescue  matters,  but  has  thrown 
its  chief  effort  in  welfare  work  into  measures  looking  to  the  adoption 
of  safe  operating  practices  and  methods. 

BUREAU    OF    SAFETY. 

In  prosecuting  this  work  the  company  has  established  a  bureau 
of  safety,  with  C.  W.  Goodale,  a  mining  engineer  of  many  years.' 
experience  in  mine  operations  at  Butte,  as  chairman.  The  other 
members  of  the  bureau  of  safety  committee  are  the  operating  heads 
of  the  mines  in  Butte;  of  the  International  Smelting  Co.,  Tooele, 
Utah;  of  the  Washoe  Reduction  Works,  Anaconda,  Mont.;  of  the 
Boston  &  Montana  Reduction  Works,  Great  Falls,  Mont.;  of  the 
coal  department;  of  the  lumber  department:  and  of  the  Butte,  Ana- 
conda &  Pacific  Railroad. 

The  Anode  is  published  monthly  by  the  bureau  of  safety,  A.  S. 
Richardson  being  editor  and  safety  engineer.  It  is  distributed  free 
of  charge  to  employees  and  others  interested  in  safety ;  approximately 
10,000  copies  are  issued,  of  which  nearly  1,000  are  distributed  through- 
out the  country  to  those  interested  in  work  on  safety  and  industrial 
relations.  The  publication  is  a  valuable  medium  for  communicating 
safety  hints,  suggestions,  and  records  by  the  safety  department;  in 
addition  the  employees  are  encouraged  to  contribute  by  the  giving 
of  cash  prizes  for  original,  meritorious  items  on  safety  subjects.  The 
paper  has  established  a  world-wide  reputation  among  mining  men 
for  original  and  effective  suggestions  relative  to  safety  in  and  around 
metal  mines.  A  sample  page  of  the  Anode,  reporting  the  monthly 
accident  record  of  the  metal  mines,  is  presented  herewith. 
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Specimen  page  from  the  Anode. 
THE  ANODE. 


METAL   MINING   DEPARTMENT. 


SERIOUS   ACCIDENTS  FOR  MONTH  OF  MARCH,    1916. 
Incapacitating  a  Man  for  Fourteen  Days  or  More. 


°   .           Mine. 

Foreman. 

re 

a 

O  x3 

Assistant 
foreman. 

OQ 

c 

O  -e 
&  eg 

Total 
shifts. 

■  m 

m  _ 
-^  O 
TJ  O 

o  o 

<l  r-l 

1     Leonard 

G.  C.  Bennett 

0 

R.  H.  Welsh 

H.  Hagen 

A.  Fitzgerald — 

0 
0 
0 

26,  055 

0 

2    Mountain  View. 

John  Varker. . . 

0 

J.  M.  Bennett.. 
A.  Squires 

..  0 

0 

24,  994 

0 

3    W.  Gray  Rock.. 

T.  J.McGrath.. 

..  0 

6.210 

0 

4    Poulin 

H.  Tonkin 

0 

6, 040 

0 

5     Silver  Bow 

W.J.  McLain.. 

..  0 

4.972 

o 

6    Tropic 

Jas.  McQuav.. . 

0 

2.007 

o 

*  7    Emma 

Jas.  Brennan... 

0 

1.984 

o 

*8    Alice 

John  Hewett.. . 

0 

1,  809 

o 

9    High  Ore 

T.  J.  Chope. . . . 

,  1 

J.  Andres 

M.  Gavigan 

T.  Noall 

0 
0 

1 

26,  643 

0.38 

10    Original 

D.  P.  Sullivan. 

..  1 

C.  Rilev 

D.  Shea 

0 

1 

17,  673 

0  57 

11    West  Colusa 

K.  P.  Krueger. . 

..  1 

L.  E.  Ryan 

A.  E.  Blair.... 

0 

1 

16.,  204 

0.62 

12    Mountain  Con . . . 

1 

T.  C.  McGovern 
T.  P.  Merkle... 

..  0 

1 

15,  369 

0.65 

$13    Pennsylvania. . . 

H.  R.  Tunnell. 

.  1 

J.  McDonald... 
Wm.  Owsley.. . 

0 
0 

1 

13,  726 

0.7 

14    Steward 

.  1 

G.  McGrath 

0 

1 

.13,  037 

0.  77 

15    Tramway 

E.  M.  Norris... 

>7 

H.R.Bartlett.. 
E.   Higman 

..  1 

1 

25,  095 

0.80 

16     St.  Lawrence. . . 

D.  H.  Crowley. 

.  1 

.  1 

11.  462 

0.87 

17    Anaconda 

W.  H.  Nevin.. 

0 

Peter  Mack 

J.  Hanlev 

T.  Downev 

0 
0 
2 

21,  915 

0.91 

18    Bell 

Con  O'Neill.... 

•> 

J.  Dempsey 

1 

1 

17,  055 

1.  17 

19    Badger  State 

E.  F.  Renouard 

') 

P.  F.  Tallon  , 
Roy  Hughes... 

1 
1 

16,  862 

1.19 

20    Belmont 

John  Andrew. . 

.  1 

7,406 

1.35 

21    Southern  Cross. . 

M.  Finnigan.. . 

1 

6,  109 

1.64 

22    Lexington 

W.E.Kane.... 

1 

J.   Bouck 

1 

3.  991 

2.51 

23    Moonlight 

W.H.Price.... 

a 

J.  Merrick 

?, 

7.289 

2.74 

24    Never  Sweat 

D.J.  O'Neill... 

4 

J.  F.  Duggan. . 

.   4 

12.  856 

3.  11 

25    Berkeley 

J.C.Gaul 

4 

8,589 

4.66 

*26    Nettie. . 

1 

1,246 

8.03 

ALL  MINES... 

29 

316,  598 

0.91 

B.&M.  Group 

Anaconda  Group 

Zinc  Group 

Southern  Cross  Mine. 


18 
2 

1 


121, 642 

173,  777 

15,  070 

6,109 


0.66 
1.04 
1.33 
1.64 


Fatality  (included  above):  1  at  Never  Sweat,  from  man  falling  in  chute. 

*  Not  hoisting  ore:  repair  or  development  work  only. 

X  Not  hoisting  ore;  on  account  of  mine  fire  which  started  Feb.  14, 1916. 
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DEPARTMENTAL    SAFETY    COMMITTEES. 

Each  of  the  departments  has  its  own  safety  committee,  with  the 
head  of  the  department  as  chairman.  The  safety  committee  of  the 
company's  metal  mines  at  Butte  has  the  following  organization: 
General  superintendent  of  all  mines,  chairman;  assistant  general 
superintendent  of  the  Anaconda  group  of  12  mines,  chairman  of 
the  Anaconda  group;  assistant  general  superintendent  of  the  Boston 
&  Montana  group  of  9  mines,  chairman  of  the  Boston  &  Montana 
group;  assistant  general  superintendent  of  the  zinc  group  of  5 
mines,  chairman  of  the  zinc  group;  together  with  the  safety  en- 
gineer, assistant  safety  engineer,  and  man  in  charge  of  first-aid  and 
mine-rescue  work.  Each  mine  has  its  foreman,  who  is  a  member  of 
the  mine  safety  committee  of  the  group  of  mines  to  which  it  belongs. 
Under  the  foreman  are  the  assistant  foreman  and  the  shift  bosses, 
there  being  one  shift  boss  for  about  each  50  miners.  The  foreman, 
assistant  foremen,  and  shift  bosses  constitute  the  safety  committee 
of  the  mine. 

The  labor  conditions  in  Butte  during  the  summer  of  1917  caused 
the  company  to  modify  the  activities  of  its  safety  department  in  its 
Butte  mines.  In  the  following  paragraphs  are  described  the  methods 
used  prior  to  the  outbreak  of  labor  differences,  with  a  subsequent 
discussion  of  the  nature  and  effect  of  the  modifications  mentioned. 

DUTIES  OF  SAFETY  ENGINEER. 

The  safety  engineer  and  his  assistant — both  of  whom  are  chosen 
from  among  the  technical  men  in  the  mines  who  have  had  several 
years'  experience  underground  in  Butte  and  possibly  in  other  mining 
communities — spend  the  forenoon  of  each  working  day  underground. 
Each  inspects  a  separate  mine,  going  into  every  working  drift,  raise, 
stope,  etc. ;  they  continue  in  this  way  until  the  entire  26  mines  are 
covered.  In  this  manner  all  the  mines  are  visited  on  an  average  of 
every  35  or  40  days.  At  noon  a  verbal  conference  is  held  with  the 
mine  foremen,  and  any  unsafe  equipment  or  practices  observed  are 
pointed  out.  Then  the  safety  engineer  and  his  assistant  spend  the 
afternoon  in  the  office  writing  notes,  attending  to  correspondence, 
recording  data  obtained,  etc. 

When  the  inspection  of  a  mine  is  completed,  which  may  require 
several  half-day  visits,  the  safety  engineer  formulates  a  report  of 
which  nine  copies  are  made  and  forwarded  to  the  various  mine 
officials  in  Butte  and  in  New  York.  Before  the  elimination  of  the 
monthly  safety-first  meetings  by  the  strike  of  1917,  these  reports 
were  discussed  in  detail  at  the  monthly  meeting,  presided  over  by  the 
general  superintendent  or  by  one  of  the  assistant  general  superinten- 
dents, and  attended  by  the  foremen  and  shift  bosses,  100  to  125  in 
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number.  Also,  the  safety  engineer  and  his  assistant  were  required 
to  be  present,  as  were  the  foremen  and  shift  bosses  of  mines  reported 
on,  and  the  deficiencies  were  fully  discussed.  A  specimen  copy  of 
a  safety  engineer's  report  is  given  herewith. 

Specimen  safety  in  ft  pert  ion  report 

SAFETY  INSPECTION  REPORT,  ANACONDA  MINE. 

Butte,  Mont.,  Feb.  23,  1076. 
Mr.  B.  H.  Dunshee,  Asst.  Gen,  Mgr.,  A.  C.  M.  Co.— City. 
Dear  Sir — 

600  Level  (South  Ledge): 
Sconce  required  cleaning — 19th  floor  600  stopes. 
Contract  drift,  600  level — Sconce  required  cleaning. 

1,200  Level  (South  Ledge): 
Sth  floor  1,200  stopes — Sconce  required  cleaning. 

900  Level  (Main  Ledge): 
900  footwall  stope — 1  crossover  required  in  manway. 

1,000  Level: 
At  back  of  1000  station — Electric  wire  bare  where  connection  had  been  made  for  fight. 

1,100  Level  (Main  Ledge): 
Old  turn-sheet  alongside  of  main  crosscut. 

1,800  Level: 
1,800  Hogan's  Alley  drift — Loose  piece  of  ground  over  shoveler's  head. 
1,800  powder  magazine  situated  where  temperature  was  so  warm  that  powder  was 
quite  soft. 

2,200  Level: 
2,200  No.  3  back-filling  stope — Loose  ground  in  back. 
Drunimy  slab  on  side  near  west  end  should  have  been  caught  up  with  a  stull. 

2,400  Level: 
2,400  Xo.  6  west  stope — Sconce  required  cleaning. 

2,8.00  Level: 
2,800  south  crosscut — Relative  humidity,  96  per  cent;  temperature,  90°  F. 

Air  Leaks: 
Few  very  slight  leaks  in  air  lines. 

Remarks: 
Motors  are  being  equipped  with  backs  to  seats  in  older  to  prevent  motorman  from 
being  squeezed  between  sides  and  motor. 
Yours,  respectfully, 

(Signed)  R.  S.  Foster. 

The  safety  engineer  is  given  authority  only  to  make  suggestions  and 
recommendations  to  the  shift  boss  or  foreman ;  he  is  not  allowed  to  give 
orders  directly  to  the  miners,  though  he  may  point  out  and  discuss 
unsafe  conditions  or  practices.  An  unsafe  condition  which  requires 
a  second  notification  is  likely  to  result  in  the  offending  shift  boss  being 
"laid  off"  by  the  general  superintendent  for  a  number  of  days  or 
possibly  discharged. 

The  safety  engineer  as  previously  mentioned  is  thoroughly  familiar 
with  actual  working  conditions  in  Butte  mines  and  has  usually  had 
experience  both  as  a  miner  and  as  shift  boss  in  Butte.  He  is  expected 
to  report  all  unsafe  practices  or  conditions  seen,  such  as  loose  ground, 
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broken  lagging  or  broken  cap  in  a  set  of  timbers,  lighted  candle  close 
to  a  timber,  defective  ladder,  an  uncovered  hole  in  a  stope  floor,  dirt}' 
manways  in  raises,  careless  use  of  explosives  or  of  oil,  defective  wiring, 
uncovered  trolley  wires,  projecting  nails  in  timbers  or  boards,  air  leak- 
age through  important  stoppings,  indiscriminate  throwing  of  refuse 
from  dinner  buckets,  and  pollution  of  workings  by  the  men.  The 
safety  engineer  carries  a  carbide  lamp  as  well  as  a  candle,  and  is 
frequently  accompanied  by  the  State  inspector  of  metal  mines  for  the 
Butte  district.  Inasmuch  as  the  safety  requirements  of  the  company 
are  in  general  far  more  drastic  and  comprehensive  than  those  of  the 
State,  the  State  inspector  is  usually  able  to  furnish  the  mines  a  clean 
bill  of  health. 

BONUS    SYSTEM. 

At  the  inception  of  the  safety  department,  one  of  the  most  effective 
methods  toward  curtailment  of  accidents  was  the  inauguration  of  a 
competitive  system  among  the  different  mines  by  paying  an  annua} 
cash  bonus  to  the  foreman  of  the  mine  having  the  best  accident  record 
for  the  year.  The  foreman  of  the  mine  having  the  smallest  number  of 
serious  accidents  per  10,000  shifts  worked,  covering  a  period  of  a  year, 
during  which  at  least  50,000  shifts  had  been  worked,  the  end  of  the 
year  being  taken  as  March  31,  receives  a  bonus  of  $750  and  the  one 
with  the  second  best  record  receives  $250.  A  serious  accident  is  con- 
sidered as  one  incapacitating  an  employee  for  14  or  more  days.  A  rec- 
ord of  all  serious  accidents  is  kept  by  the  chairman  of  the  bureau  of 
safety  from  data  furnished  him  by  statements  sent  in  by  the  mine 
oremen,  safety  engineers,  and  heads  of  hospitals  to  which  seriously 
injured  men  are  taken.  The  assembled  monthly  accident  reports  com- 
piled from  the  records  of  all  the  mines,  and  from  which  the  annual 
award  is  made,  are  published  in  the  Anode  about  30  days  after  the  ex- 
piration of  the  month.     Many  remarkably  good  records  are  noted. 

The  December,  1916,  report  shows  only  0.71  serious  and  fatal  ac- 
cidents per  10,000  shifts  worked  as  a  general  average  for  the  28  mines; 
there  being  24  accidents  (4  fatal)  to  338,036  shifts.  The  general 
average  for  all  the  mines  for  December,  1915,  was  1.03  per  10,000 
shifts,  2  being  fatal.  The  record  for  the  Boston  &  Montana  group,  in- 
cluding the  Mountain  View,  Pennsylvania,  West  Colusa,  Tramway, 
Leonard,  Berkeley,  Silver  Bow,  East  Colusa,  and  Tropic  mines  for 
December,  1916,  was  8  serious  accidents  to  126,511  shifts,  or  0.63  per 
10,000  shifts,  as  against  0.71  per  10,000  shifts  in  December  1915. 
The  Anaconda  group,  including  the  Anaconda,  Never  Sweat,  St.  Law- 
rence, Badger  State,  Moimtain  Con,  Bell-Diamond,  High  Ore,  Original, 
Stewart,  Moonlight,  Gra}T  Rock,  and  Belmont  mines,  had  14  serious 
accidents  in  182,963  shifts  worked  in  December,  1916,  or  0.76  per 
10,000  shifts,  against  1.22  per  10,000  shifts  in  December,  1915.     The 
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zinc  group,  including  the  Poulin,  Nettie,  Lexington,  Emma,  and  Alice 
mines  had  1  serious  accident  in  22,544  shifts,  or  0.48  per  10,000  in 
December,  1916,  as  compared  with  1  in  7,861  shifts,  or  1.27  per  10,000 
in  December,  1915. 

The  offering  of  a  bonus  to  the  foremen  whose  mines  had  the  best 
record  as  to  serious  accidents  was  a  decided  step  forward  in  accident 
prevention.  After  these  prizes  were  established  the  mine  foremen, 
even  if  naturally  lukewarm  in  safety  measures,  had  a  personal  interest 
in  preventing  accidents,  and  zealously  punished  any  lapse  of  safety 
rules.  In  order  to  protect  his  record,  the  foreman  compelled  the 
assistant  foreman,  shift  bosses,  electricians,  and  other  men  to  employ 
all  possible  vigilance  in  preventing  the  occurrence  of  unsafe  methods 
and  conditions  and  in  removing  them  as  soon  as  possible  upon  their 
appearance. 

ACCIDENT    RECORD    UNDER    BONUS    SYSTEM. 

Accident  records  of  the  company's  Butte  mines  for  the  fiscal  years 
ended  March  31,  1914,  1915,  and  1916,  respectively,  from  which  the 
awards  of  prizes  to  foremen  were  made  are  shown  in  Tables  3, 4,  and  5. 
In  1914  the  first  prize  of  $750  went  to  the  foreman  of  the  Originalmine, 
and  the  second  prize  of  $250  to  the  foreman  of  the  West  Colusa  mine;  in 
1915  the  first  prize  was  taken  by  the  foreman  of  the  West  Gray  Rock 
mine  and  the  second  prize  by  the  foreman  of  the  Poulin  mine;  in  1916 
the  West  Gray  Rock  again  took  first  prize  and  the  Mountain  View 
mine  the  second  prize. 

In  compiling  these  tables  all  fatal  and  serious  accidents  were  in- 
cluded; a  serious  accident  was  considered  as  one  incapacitating  the 
injured  person  for  30  or  more  days. 

Table  3. — Data  shoving  number  of  serious  and  fatal  underground  accidents  at  the  Ana- 
conda Copper  Co.  mines  at  Butte  during  the  fiscal  year  ended  Mar.  31,  191-i. 


Mine. 


Number       Number  of 


of  acci- 
dents.« 


underground 
shifts  worked. 


Number  of 
accidents 
based  on 
100,000  un- 
derground 
shifts. 


Rank. 


Original 

West  Colusa 

Pennsylvania... 

Steward 

St.  Lawrence 

Mountain  View . 

Never  Sweat 

Tramway 

High  Ore-Modoc 

Leonard 

Mountain  Con . . 

Badger  State 

Bell-Diamond... 
Anaconda 

Total 


16S.640.  75 
111,249.25 
143, 851. 25 

91,097.00 
119,409.75 
253,348.00 

39,898.75 
200, 786.  75 
262, 151. 25 
176,898.50 
105, 097. 25 
149, 079. 00 
148, 487. 00 
159, 469. 25 


2,128,463.75 


3.557 

4.494 

4.866 

6.586 

7.600 

8.683 

10. 025 

10. 458 

11.  825 

11,871 

12. 369 

15. 428 

17.509 

IS.  185 


10.477 


"Includes  fatalities  and  those  accidents  which  incapacitated  the  employee  for  working  for  30  or  more  days. 
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Table  4. — Data  shotting  number  of  serious  and  fatal  underground  accidents  at  the  Ana- 
conda Copper  Co.  mines  at  Butte,  during  the  fiscal  year  ended  Mar.  31,  1915. 


Mire. 

Number 
of  acci- 
dents.a 

Number  of 
underground 
shifts  worked. 

Number  of 
accident? 
per  100,000 
under- 
ground 
shifts. 

Rank. 

2 

1 

3 

3 

10 

14 

14 

11 

4 

18 

1 

3 

16 

1 

17 

20 

2 

5 

18 

11 

11 

51,931.75 
23,801.25 
63,489.00 
51,360.75 
161,266.75 
193,422.00 
191,771.25 
121, 107.  75 
37,531.50 
154,490.75 
8, 184.  50 
23,003.50 
112, 194. 25 
6, 623. 75 
111,538.00 
122, 226.  75 
12, 137. 00 
29, 915.  25 
107, 090.  25 
63, 987. 25 
50,740.75 

3.851 

4.201 

4.725 

5.841 

6.200 

7.238 

7.300 

9.082 

10.657 

11.651 

12.218 

13.  041 

14. 260 

15. 097 

15. 241 

16.363 

16. 458 

16.  713 

16.  808 

17. 190 

21.678 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Total                    

185 

1,697,811.00 

10.  896 

a  Includes  fatalities  and  those  accidents  which  incapacitated  the  employee  from  working  for  30  or  more  days. 

Table  5. — Data  showing  number  of  serious  and  fatal  underground  accidents  at  the  Ana- 
conda Copper  Co.  mines  at  Butte  during  the  fiscal  year  ended  Mar.  31,  1916. 


Mine. 

Number 
of  acci- 
dents."* 

Number  of 
underground 
shifts  worked. 

Number  of 
accidents 
based  on 
100,000  un- 
derground 
shifts. 

Rank. 

3 

20 
24 
18 
25 
19 
25 
16 
18 
22 
37 
15 
25 
37 
36 

51, 443.  75 
206, 719. 50 
228, 869.  00 
154,091.00 
203,388.50 
152, 720. 00 
188,014.25 
111,473.00 
121,339.75 
110,908.00 
217,527.25 

75, 221.  50 
121,990.50 
152, 882. 25 
133, 344.  75 

5.832 
9.675 
10. 486 
11.681 
12. 292 
12.441 
13. 297 
14.353 
14. 834 
15. 613 
17. 009 
19.941 
20. 493 
24. 202 
26. 998 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

a  Includes  fatalities  and  those  accidents  which  incapacitated  the  employee  from  working  Tor '30  or  more  days. 

Table  6  shows  the  accident  record  of  the  mines  for  the  fiscal  3-ear 
ending  March  31,  1917.  In  this  year  a  change  was  made  in  the 
method  of  reporting  accidents,  a  serious  accident  being  denned  as 
one  incapacitating  the  sufferer  for  14  or  more  days,  thus  showing 
the  number  of  compensable  accidents  under  the  Montana  compen- 
sation law  which  went  into  effect  July  1,  1915.  In  1917  the  first 
prize  went  to  the  foreman  of  the  Poulin  mine  and  the  second  prize 
to  the  foreman  of  the  High  Ore-Modoc  mine. 
154725°— 20 3 


12         ACCIDENT  PREVENTION  IN  THE  MINES  OF  BUTTE,  MONT. 

Table  6. — Data  showing   number  of  serious  underground  accidents  at  Ok   Anaconda 
Copper  Co.  mines  at  Butte  during  the  fiscal  year  ended  Mar.  81,  1917. 


Mine 


Poulin 

High  Ore-Modoo 

Leonard 

Steward 

West  Gray  Rook 

Anaconda 

Pennsylvania 

St.  Lawrence 

Bell 

West  Colusa 

Never  Sweat 

Belmont 

Mountain  View 

Badger 

Berkeley :.. 

Moonlight 

Tramway 

Mountain  Consolidated 

Lexington 

Original 


Number 
of  acci- 
dents.a 


Number  of 

shifts. 


84, 039 
269,286 
201, 712 
120, 527 

59, 757 
243;  26* 
149, 056 

81,313 
165, 596 
179, 984 
140, 566 

77, 779 
264, 154 

208. 060 

106. 061 
75, 567 

254,  49* 
151, 909 
50,815 
185,  742 


Number  of 

accidents 

per  10,000 

shifts. 


0.357 

.521 

.645 

.664 

.669 

.700 

.737 

.739 

.785 

.848 

.855 

.899 

.947 

1.010 

1.03* 

1.191 

1.218 

1.318 

1.379 

1.401 


Rank. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
it 
15 
16 
17 
IS 
19 

-'0 


a  Includes  fatalities  and  those  accidents  which  resulted  in  14  or  more  days'  lost  time. 


DISCUSSION    OF    BONUS    SYSTEM. 

On  comparing  the  tables  it  will  be  observed  that  the  prizes  are 
usually  taken  by  the  smaller  mines.  This  being  true,  it  is  probable 
that  a  better  plan  would  be  to  divide  the  mines  into  approximately 
three  groups,  those  having  fewer  than  50,000  shifts  annually,  those 
with  between  50,000  and  150,000  shifts  annually,  and  those  with 
over  150,000  shifts  annually,  giving  to  each  group  the  same  amount 
as  is  now  allotted  for  all  the  mines.  The  extra  $2,000  annually 
expended  in  this  way  would  be  more  than  compensated  by  the 
prevention  of  one  fatal  accident,  the  death  benefit  under  the  Montana 
law  being  $3,380.  Another  modification  that  would  undoubtedly  be 
an  improvement  on  the  present  method  would  be  the  payment  of 
bonuses  to  the  shift  bosses  and  assistant  foremen  as  well  as  to  the 
foremen.  Shift  bosses  should  certainly  be  included  in  the  distribu- 
tion of  prizes  for  good  safety  records,  as  their  active  cooperation, 
which  under  the  present  system  is  frequently  lacking,  is  necessary  to 
the  enforcement  of  the  spirit  as  well  as  the  mere  letter  of  safety 
regulations.  The  fact  that  shift  bosses  have  not  been  included  in 
the  prize  distribution  in  connection  with  the  safety  system  has 
resulted  in  a  lack  of  real  cooperation  by  them  in  the  enforcement  of 
safety  regulations.  The  shift  bosses  feel  that  they  personally  have 
nothing  to  gain  by  scrupulously  insisting  on  safe  practices  by  reluc- 
tant miners  with  consequent  ill  will  from  miners,  whereas  on  the  other 
hand  the  friendship  of  the  foreman  can  be  maintained  by  making  a 
show  of  enforcement  of  regulations  when  the  foreman  or  safety 
engineer  may  be  present  and  subsequently  indicating  to  the  minora 
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that  the  rules  may  be  ignored  so  long  as  this  is  not  done  too  openly 
or  with  probable  serious  consequences.  Hence  it  would  appear  to 
be  both  just  and  politic  to  include  shift  bosses  and  assistant  fore- 
men as  beneficiaries  in  the  offering  of  prizes. 

Some  of  the  men  hare  claimed  that,  although  ostensibly  they  are 
under  instructions  to  make  their  place  safe  as  a  first  consideration, 
ordinarily  the  shift  boss  insists  on  having  "rock  in  the  box,"  that  is, 
ore  broken  and  filled  into  the  chute  ready  for  transportation;  conse- 
quently the  underground  worker  who  takes  the  necessary  time  to 
make  his  place  safe  is  likely  to  be  laid  off  or  discharged  by  the  shift 
boss  unless  he  has  also  broken  the  requisite  amount  of  "rock." 
This  attitude  of  the  shift  boss  is  a  natural  one,  as  he  gains  nothing 
personally  by  decrease  of  accidents,  whereas  a  deficiency  of  ore 
broken  and  available,  or  high  cost  per  ton  or  per  cubic  foot,  will  be 
almost  certain  to  detract  from  his  record  as  a  shift  boss  and  act  as 
a  bar  to  future  advancement. 

The  bonus  system  now  in  vogue  has  also  been  criticised  as  having 
caused  some  foremen  to  induce — practically  force — injured  men  to 
return  to  work  before  the  expiration  of  14  days'  absence,  after  which 
the  accident  would  count  against  the  foreman's  record.  Obviously 
premature  return  to  work  might  result  in  permanent  harm  to  the 
injured  man.  This  condition  could  readily  be  remedied  by  com- 
pelling injured  employees  to  present  a  doctor's  certificate  before 
being  permitted  to  return  to  work. 

PENALTY    SYSTEM. 

It  became  evident  that  preventable  accidents  continued  to  occur, 
despite  the  offer  of  prizes  to  foremen,  and  a  campaign  of  education 
and  exhortation  as  to  the  need  of  greater  care  by  employees  in 
personal  safety.  The  company,  in  order  to  expedite  the  enforce- 
ment of  its  safety  rules  and  regulations,  determined  that  it  would 
be  necessary  to  compel  employees  to  protect  themselves.  An  active 
campaign  of  strict  disciplining  of  workmen,  as  well  as  shift  bosses, 
was  instituted,  in  which  any  employee  found  guilty  of  carelessness 
or  "  taking  a  chance"  was  impartially  and  relentlessly  punished.  If 
a  miner  worked  under  a  loose  "slab"  of  rock,  or  left  a  candle  burning 
on  a  timber,  or  failed  to  cover  or  otherwise  protect  a  ladderway  near 
which  he  was  working,  or  failed  to  remove  nails  or  spikes  from  a  board 
which  he  had  taken  from  a  timber  or  floor,  etc.,  be  was  given  a  "  lay 
off  "'amounting  to  as  much  as  seven  days.  A  second  offense  within 
a  reasonable  period  subjected  the  offender  to  discharge. 

The  company's  safety  officials  state  that  the  institution  of  strict 
disciplinary  measures  was  by  far  the  most  potent  means  found  to 
reduce  accidents.     In   1915,  when  the  system  was   instituted,   the 
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number  of  fatal  accidents  was  reduced  from  0.09  per  10,000  shifts 
during  the  first  quarter  to  0.05  during  the  last  quarter  of  that  year, 
and  the  number  of  serious  accidents  (those  which  incapacitate  a 
man  for  30  days  or  more)  from  1.83  per  10,000  shifts  to  0.89. 
This  showing,  the  safety  engineers  believe,  is  largely  due  to  the  fact 
that  the  miners,  fearing  a  "lay  off"  and  a  consequent  loss  of  $4.25 
daily  wage,  preferred  to  obey  the  required  safety  precautions  rather 
than,  as  previously,  "  take  a  chance." 

The  safety  engineer  in  his  report  for  1915  says  personal  investigation 
has  shown  that  more  than  50  per  cent  of  all  injuries  from  falling 
ground  and  rocks  were  due  to  carelessness  on  the  part  of  the  men 
themselves.  This  is  a  serious  matter,  especially  as  the  report  shows 
that  42.8  per  cent  of  all  serious  accidents  in  the  company's  mines  at 
Butte  in  1915  were  due  to  this  cause.  The  opinion  of  the  safety 
engineer  in  this  matter  should  be  of  weight,  as  it  is  his  duty  to  in- 
vestigate the  scene  of  all  accidents  as  quickly  as  possible  after  their 
occurrence  and  to  make  a  report  on  them.  It  is  found  that  more 
accidents  occur  in  those  parts  of  the  mines  where  the  ground  is  solid 
and  "hangs  well"  than  where  heavy,  broken  ground  is  encountered. 
In  the  latter  places  the  men  realize  that  clanger  is  present  and  are 
ever  on  the  alert,  whereas  in  the  former  places  excessive  reliance  is 
placed  on  the  holding  quality  of  the  ground.  Chances  are  taken  and 
accidents  result.  As  at  least  90  per  cent  of  the  work  in  all  Butte 
mines  is  by  day's  pay,  it  is  difficult  to  understand  why  the  men  should 
have  to  be  compelled  to  take  measures  toward  protecting  their  own 
lives  and  those  of  their  fellow  men.  If  the  men  were  working  on  a 
contract  basis  and  the  time  spent  in  taking  measures  toward  the 
protection  of  life  and  limb  would  tend  to  reduce  the  earnings,  there 
would  be  some  excuse  for  taking  chances.  Where,  as  in  Butte,  the 
time  spent  in  making  a  place  safe  does  not  in  any  manner  detract 
from  the  miner's  earnings,  failure  to  take  all  necessary  precautions 
is  not  only  gross  negligence  but  should  subject  the  offender  to  prose- 
cution by  law. 

Although  there  appears  to  be  no  doubt  that  the  7  or  14  day  lay 
off  for  infraction  of  safety  rules  had  a  good  effect  in  enforcement  of 
safety  measures,  the  contention  was  raised  that  this  disciplinary 
measure  was,  to  at  least  a  certain  extent,  abused  and  misapplied. 
On  the  outbreak  of  the  Butte  labor  differences  in  the  summer  of  1917 
some  of  the  miners  claimed  that  the  lay-off  system  was  being  used 
by  mine  officials,  particularly  shift  bosses,  to  satisfy  personal  ani- 
mosities toward  men  under  them.  In  response  to  this  charge  the 
lay-off  system  was  practically  discontinued. 

Table  7  shows  the  number  of  lay-off  penalties  imposed  on  em- 
ployees during  the  year  ended  June  30,  1917. 
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Table  7. 


-Lay-off  penalties  imposed  on  employees  during  the  year  July,  1916,  to  June, 

1917. 


Month. 


1316. 

July 

August 

September. . 

October 

November. . 
December.. 

1917. 

January 

February. . . 

March 

April 

May 

June 


Total.... 

Average. 


Total 

shifts 

worked, 

surface 

and 
under- 
ground. 


326, 225 
334, 469 
324, 404 
344, 523 
321, 823 
338, 036 

359, 828 
321, 729 
356, 554 
339, 052 
348, 039 
142, 238 


3, 856, 920 


Num- 
ber of 
days 

in 
month. 


Average 
number 
of  men 

em- 
ployed. 


10, 523 
10, 789 
10,813 
11,113 
10,727 
10, 904 

11, 607 
11, 490 
11, 502 
11,302 
11,227 
4,741 


Total  penalties. 


Num- 
ber. 


159 
95 
117 
153 
134 
129 

163 
100 
172 


1,438 
119 


Shifts 
lost. 


1, 169 
693 
861 

1,099 
973 
944 

1,215 
756 

1,247 
785 
725 
210 


10, 677 


Ratio  of 
number 
of  penal- 
ties to 
total 
number 
of  men 

em- 
ployed. 


1.51 
.88 
1.08 
1.37 
1.24 
1.18 

1.40 
.87 

1.50 
.87 
.79 
.61 


1.13 


Penalties  im- 
posed for 
safety  infringe- 
ments. 


Num- 
ber. 


141 
79 
101 
140 
109 
110 

138 
95 

153 
86 
76 


1,247 
104 


Shifts 
lost. 


1,029 
574 
714 

1,008 

784 
805 

1,033 
693 

1,184 
685 
576 
133 


9,218 

768 


Percent- 
age of 
safety 

penalties 
to  total 

penalties. 


83.1 
86.3 
91.5 
81.3 
85.3 

84.6 
95.0 
88.9 
87.7 
85.4 
65.5 


86.7 


Inspection  of  the  table  just  given  shows  that  an  average  working 
force  of  10,561  men  were  employed  a  total  of  3,856,920  shifts  for  the 
year.  Only  1,438  penalties  were  imposed,  involving  a  loss  of  10,677 
shifts,  or  1.13  shifts  for  each  employee  per  year.  This  certainly 
can  not  be  regarded  as  causing  an  excessive  hardship  on  anyone, 
especially  if  the  imposition  of  the  lay-off  penalty  had  the  result  of 
making  the  man  penalized  more  careful.  Of  the  1,438  penalties 
imposed,  1,247,  or  86.7  per  cent,  were  for  violating  safety  rules, 
leaving  only  191,  or  13.3  per  cent,  of  the  total  number  of  penalties 
which  can  be  ascribed  to  other  causes.  Some  of  this  latter  number 
might  possibly  have  been  due  to  personal  animus,  but  in  all  proba- 
bility most  of  them  were  to  enforce  discipline  of  some  nature.  It 
would  appear  that  the  lay-off  penalty  had  been  abused  very  little, 
if  at  all.  It  is  the  opinion  of  the  writer  that  the  lay-off  system  as 
practiced  by  the  company  before  the  labor  difference  of  1917  was 
the  most  efficient  measure  that  has  come  within  his  observation  for 
the  enforcement  of  safety  regulations  in  mines.  Educational 
methods  such  as  lectures,  bulletin  boards,  and  moving  pictures,  all 
of  which  are  used  by  the  company,  will  undoubtedly  in  time  reach 
many  of  the  most  intelligent  miners;  but  there  is  a  large  proportion  of 
mine  labor  which  can  be  reached  immediately  only  by  compulsion. 
To  reach  this  latter  class,  which  easily  constitutes  50  per  cent  of 
present-day  underground  labor  in  Butte,  it  is  to  be  hoped  that  the 
lay-off  system  may  be  restored.  Its  use  should,  however,  be  limited 
strictly  to  enforcement  of  safety  regulations. 

MEDICAL   TREATMENT    OF    INJURED    EMPLOYEES. 
HOSPITAL  ARRANGEMENT  AND   KEEPING    OF   RECORDS. 

An  arrangement  has  been  entered  into  between  two  Butte  hos- 
pitals, the  company,  and  the  men  employed  at  the  company's  mines, 
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whereby  $1  per  month  is  deducted  from  each  man's  wages  hy  the 
company  and  turned  over  to  the  hospitals,  the  latter  agreeing  to 
give  surgical  and  medical  attention  to  the  employees  (but  not  to 
families  of  employees).  The  company  maintains  two  auto  ambu- 
lances, one  at  the  Tramway  mine  and  one  at  the  High  Ore  mine. 
These  ambulances  have  well  constructed  bodies  with  one  stationary 
cot  and  an  extra  cot  available  to  be  swung;  thermos  bottles  with 
hot  and  cold  water,  first  aid  equipment,  blankets,  etc.;  the  engines 
are  eight-cylinder  type,  readily  capable  of  climbing  the  heavy 
grades  through  the  Butte  district.  Each  ambulance  is  housed  in  a 
fireproof  building,  with  telephone  connection  to  all  parts  of  Butte 
and  to  all  of  the  company's  mines,  and  each  has  an  attendant,  or 
driver,  on  hand  at  all  times,  the  drivers  working  12-hour  shifts. 
The  ambulance  at  the  High  Ore  mine  serves  the  Anaconda  group 
and  the  zinc  group  of  mines  and  that  at  the  Tramway  serves  the 
Boston  &  Montana  group,  but  both  are  available  to  go  to  any  part 
of  the  Butte  district  in  case  of  emergency. 

Whenever  a  serious  or  fatal  accident  happens  the  safety  engineer 
and  his  assistant  are  immediately  notified,  one  going  to  the  mine 
to  investigate  the  conditions  that  caused  the  accident;  the  other  going 
to  the  hospital  to  ascertain  the  extent  of  the  patient's  injuries. 

Company  form  871,  "Report  of  personal  injuries  to  employees 
or  other  persons,  Butte  mines"  is  made  out  in  quadruplicate,  by 
the  safety  engineer  or  his  assistant,  or  in  the  absence  of  these  engi- 
neers, possibly  by  the  mine  foremen.  This  form,  shown  on  pages  18 
and  19,  is  similar  to  accident-reporfc  forms  in  general  use  throughout 
the  United  States.  The  original  of  the  report  is  sent  to  the  claim 
department;. the  second  sheet,  known  as  the  "Second  copy, "  goes 
to  the  Bureau  of  Safety;  the  third  sheet,  known  as  the  "Third 
copy,"  is  retained  for  the  mine  files,  and  the  "Fourth  copy"  is 
sent  to  the  office  of  the  general  superintendent. 

In  all  cases  involving  sickness  or  injury  to  employees,  Form  867, 
"Hospital  certificate,"  is  filled  out  by  the  timekeeper  at  the  mine; 
hospital  privileges  are  not  given  to  claimants  without  this  certificate. 
The  original  of  this  form  is  sent  to  the  bureau  of  safety,  thus  keeping 
that  department  in  touch  with  all  illness  or  injuries  to  employees; 
the  duplicate  is  sent  to  the  hospital.  The  attending  hospital  phy- 
sician fills  out  the  "Attachment  to  certificate"  part  of  the  form, 
sending  the  original  to  the  claim  department  and  the  duplicate  to 
the  mine  foreman. 
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Form  (871)  used  for  reporting  an  accident.11 
Anaconda  Copper  Mining  Company. 

MINE  192... 

REPORT  OF  PERSONAL  INJURIES  TO  EMPLOYEES  OR  OTHER 
PERSONS,  BUTTE  MINES. 


1.  Name,  residence,  street  and  number  and  occupa- 
pation  of  injured  person,  and  state  whether  mar- 
ried or  single,  and  give  age.    Also  give  card  number, 


2.  How  long  engaged  in  the  capacity  in  which  he 
was  acting  when  injured,  and  how  long  in  employ 
of  company. 


3.  Date  and  hour  of  accident. 


4.  Was  it  clear  or  stormy,  daylight,  dark  or  moonlight? 


5.  Place  of  accident,  if  underground,  give  level,  floor 
and  number  of  place 


G.  Names  of  foreman,  shift  boss  and  superintendent 
in  charge 


Foreman 

Shift  boss 

.  Superintendent 


7.  If  party  injured  was  working  underground,  give 
name  of  his  partner,  and  names  of  men  working  on 
opposite  shift 


8.  Cause  of  accident.  If  it  was  the  fault  of  tools,  ma- 
chinery or  material  furnished,  say  so.  If  fault  of 
any  employee,  say  whom  and  why 


9.  Description  of  injuries. 


10.  Name  and  address  of  surgeon  called  and  what  was 
done  with  injured  person 


11.  What  does  injured  person  say  was  the  cause  of 
accident,  aud  who,  if  anyone  does  he  blame  for  it... 


12.  State  fully  any  further  information  you  can ' 

(Enter  names  on  other  side  of  this  blank  of  persons  who  witnessed  accident.) 


a  Original  8J  by  14  inches  in  size,  printed  in  quadruplicate.  First  sheet  is  thin  white  paper,  bears  the 
word  ''Original"  in  upper  right-hand  corner;  second  sheet  is  tough  pink  paper,  bears  words  "Second 
copy";  third  sheet,  yellow  paper,  bears  designation  "Third  copy";  fourth  sheet,  white  paper,  bears 
designation  "Fourth' copy";  "Original"  copy  goes  to  claim  department,  "second  copy"  to  safety 
department;  "third  copy'"'  retained  for  mine  files;  "fourth  copy"  to  office  of  general  superintendent. 
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Reverse  side. 

13.  Name,  Occupation  and  Address  of  Every  Ferson  who  Witnessed  Accident,  or  can  Give 
any  Information  regarding  It. 


Name. 

Occupation. 

Residence  (give  street  and 
number). 

Dated 


(Sign  here)  

(Occupation)   . . 
(Address) 
,  192.. 


o 


O 
O 


o 
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Form  6  following  is  filled  out  monthly  by  the  bureau  of  safety 
engineers  and  addressed  to  the  mine  foreman.  On  this  form  is  a  list 
of  all  known  injured  men  in  the  hospital  from  the  mine  in  question, 
and  the  foreman  is  required  to  fill  in  the  date  when  the  man  returned 
to  work,  to  what  kind  of  work,  and  other  information.  This  form, 
with  the  blanks  filled  in  by  the  foreman,  is  returned  to  the  bureau 
of  safety,  and  checked  with  the  list  furnished  by  the  hospital.  This 
interchange  of  information  keeps  the  hospital,  foreman,  and  safety 
bureau  in  close  touch  with  each  other,  and  With  the  progress  of  in- 
jured and  sick  employees. 

Form  (6)  used  for  summarized  record  of  accidents. a 
Anaconda  Copper  Mining  Company. 


BUREAU   OF  SAFETY. 

Butte,  Montana, 


.,  192. 


Foreman Mine. 

Dear  Sir: 

Will  you  please  fill  in  below  the  information  asked  for  regarding  serious  accidents 
occurring  at  your  mine  last  month.  If  you  had  any  other  accidents  last  month  in- 
capacitating a  man  two  weeks  or  more,  other  than  those  given  below,  please  give  this 
information  also. 


Name  of  injured  party. 

Date  of  injury. 

Date  returned 
to  work. 

Upon  return  to  work  was  he  given  the 
same  kind  of  employment  he  was  do- 
ing at  the  time  of  injury?    If  not, 
state  what  kind  of  work  he  was  given. 

(Signature )  

Please  return  this  form  promptly  to  Bureau  of  Safety,  Bennessy  Bldg. 


Fori  man. 


Form  1,  "Classification  of  personal  injuries"  is  filled  out  at  the  end 
of  the  month  by  the  foreman,  and  transmitted  to  the  bureau  of  safety, 
where  it  is  checked  against  the  records  of  injury  at  the  office  of  the 
bureau  of  safety  compiled  from  the  hospital  certificates  made  by  the 
timekeeper.     A  copy  of  this  form  follows: 

a  Original,  81  by  11  inches,  on  tough  while  paper. 
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Form  (1)  for  foreman' s  monthly  report  on  classification  of  accidents. a 

Anaconda  Copper  Mining  Co. 

classification  of  personal  injuries. 

Mine,  Month  of 192 . . 


Number  of  accidents. 


o  M 


Drilling 

Barring  down 

Rocks  falling  down  pile  or  slides. . . 

Slabs  or  rocks  from  back  or  sides. . . 

Rocks  falling  through  upper  floors . 

Rocks  falling  in  manways 

Rocks  falling  in  shaft 

(Total,  falling  ground  and  rocks 

Men  falling  through  floors 

Men  falling  in  chutes 

Men  falling  in  manways 

Loading  from  chutes  or  skip  pockets 

Blasting 

Falling  timber,  tools,  or  materials 

Nails  and  spikes 

Ore  ears  and  trains 

Handling  timber,  tools,  pipe,  rails,  etc. . 

Dumping  cars 

Injured  on  cages 

Working  in  shaft 

Flying  rock  while  breaking 

Miscellaneous 

Fatal 

Serious 

Minor 

Total 

Days  off 


(Signed)  Foreman 

Every  mine  to  fill  out  this  report  each  month  and  send  to  Mr.  Goodale's  office. 

a  Original,  5  by  13}  inches. 

The  final,  complete  ledger  record  of  each  mine's  monthly  accidents 
is  kept  on  Form  4,  "Classification  of  personal  injuries."  This  record 
is  compiled  by  the  safety  engineer,  after  all  the  monthly  reports 
have  been  received,  and  any  discrepancies  checked  and  accounted 
for.  This  form,  shown  on  pages  22  and  23,  gives  detailed  information 
as  to  fatal,  serious,  or  minor  accidents,  classified  into  20  different 
causes,  such  as  "Falling  ground,"  "Men  falling  through  floors," 
"Men  falling  in  chutes,"  "Blasting,"  "Falling  timber,  tools,  or 
material,"  "Ore  cars  and  trains,"  accidents  from  "Falling  ground" 
are  further  subdivided  into  "Drilling,"  "Barring  clown,"  "Rocks 
falling  down  pile,"  etc.  This  form  also  gives  the  assistant  foremen 
and  shift  bosses  in  whose  territory  and  on  whose  shift  the  accident 
happened. 

The  assembled  data  as  to  fatal,  serious,  and  minor  accidents  in 
each  mine  is  published  monthly  in  the  Anode,  with  the  names  of  the 
foremen  and  assistant  foremen  on  whose  shifts  the  accident  happened, 
and  the  total  number  of  shifts  worked  by  the  mine  during  the  month. 
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Form  (4)  for  detailed 
Anaconda  Cotter 
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Assistant  foremen' 


ledger  style,  ruled  in  colored  inks,  on  ona  side  only. 
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ACCIDENT    RECORDS    FOR    1915,    1916,    AND    1917. 

Table  8  following  shows    comparative   data   on    the   number   of 
accidents  per  10,000  shifts  worked  for  the  years  1915,  1916  and  1917. 

Table  8. — Data  showing  number  of  accidents  and  number  of  shifts  worked  in  the  Anaconda 
Company' s  mines  at  Butte,  1915,  1916,  and  1917. 


Shifts 
worked. 

Fatal 
accidents. 

Serious 
accidents. 

Slight 

accidents. 

Total 
accidents. 

Year. 

Num- 
ber. 

Per 

10,000 

shifts 

worked. 

Num- 
ber. 

Per 

10,000 

shifts 

worked. 

Num- 
ber. 

Per 

10,000 

shifts 

worked. 

Num- 
ber. 

Per 

10,000 

shifts 

worked. 

1915 

2, 803, 156 
3, 810, 278 
3, 169, 720 

28 

a46 

39 

0.10 
60. 121 
do.  123 

355 
301 
288 

1.32 
c0.  79 
eO.90 

3,691 
5,710 
4, 482 

13.08 
14.99 
14.14 

4,074 
6,057 
4,809 

14  50 

1916 

15  90 

1917 

15  17 

Total  or  average 

9, 783, 154 

113 

0.115 

944 

0.965 

13, 883 

14. 191 

14,940 

15.271 

a  Includes  21  killed  in  the  Pennsylvania  mine  fire,  Feb.  14,  1916. 

6  Fatal  accidents  for  all  metal  mines  in  United  States  in  1916=0.120  per  10,000  shifts  worked. 
c  Serious  accidents  for  all  metal  mines  in  United  States  in  1916=  1.88  per  10,000  shifts  worked. 
<J  Fatal  accidents  for  all  metal  mines  in  United  States  in  1917=0.148  per  10,000  shifts  worked. 
«  Serious  accidents  for  all  metal  mines  in  United  States  in  1917=1.89  per  10,000  shifts  worked. 

It  will  be  noticed  that  the  number  of  fatal  accidents  in  the  com- 
pany's mines  for  1916  and  those  for  1917  were  essentially  the  same 
per  10,000  shifts  worked,  being  0.121  in  1916  and  0.123  in  1917,  and 
were  also  essentially  the  same  as  the  fatality  records  for  all  metal 
mines  in  the  United  States,  0.120  in  1916  and  0.148  in  1917.  On  the 
other  hand  the  record  of  serious  accidents  of  all  the  metal  mines  of 
the  United  States  was  2J  times  as  high  as  that  of  the  company  in 
1916  and  2.1  times  as  high  in  1917;  thus  indicating  that  the  efficient 
safety  work  of  this  company  in  the  years  1916  and  1917  was  keeping 
the  serious  accident  record  to  less  than  50  per  cent  of  the  general 
record  of  metal  mines  throughout  the  country.  In  1916  there  were 
10,836  serious  accidents  in  the  metal  mines  of  the  United  States,  in 
57,736,425  shifts  worked,  or  1.88  for  10,000  shifts  worked.  If  the 
company's  1916  record  of  0.79  serious  accidents  per  10,000  shifts 
had  been  nation-wide,  there  would  have  been  only  4,551  serious 
accidents  in  the  metal  mines  of  the  United  States  in  1916,  instead  of 
10,836;  also,  had  the  company's  serious  accident  record  of  1917 
(0.90  per  10,000  shifts)  prevailed  throughout  the  metal  mines  of  the 
United  States,  the  nation's  record  in  serious  accidents  in  1917  would 
have  been  5,200  instead  of  10,925. 

The  "slight"  accidents  include  all  injuries  causing  no  lost  time  and 
all  those  for  which  the  time  lost  was  less  than  14  days.  The  records 
show  that  at  least  50  per  cent  of  such  accidents  are  so  trivial  as  to 
cause  no  loss  of  time.  Employees  are  required  to  report  to  the  time- 
keeper all  accidents,  even  those  of  seeming  inconsequence,  such  as 
abrasion  of  the  skin,  breaking  of  finger  nail,  etc.    Those  who  do  not 
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report  trivial  accidents  are  likely  to  be  disciplined,  if  the  neglect  is 
discovered  by  mine  officials.  The  accident  forms,  which  are  filled 
out  by  the  timekeeper,  are  delivered  to  the  safety  engineer  for  record. 
As  a  rule  the  timekeeper  also  gives  these  slight  injuries  first-aid 
treatment;  this  tends  to  prevent  the  wound  becoming  infected  and 
developing  into  a  serious  injury,  as  so  frequently  happens  when  a 
slight  injury  is  neglected. 

It  will  be  noted  that  during  the  years  1915,  1916,  ami  1917,  a  total 
of  9,783,154  shifts  were  worked,  which  at  325  days  worked  per  year 
per  man  would  amount  to  30,010  years'  work.  During  this  period 
there  were  113  fatalities,  or  one  fatality  for  every  265  years  of  work 
per  man,  and  944  serious  accidents,  or  one  for  each  31  years  of  work 
per  man;  this  is  certainly  a  good  record  for  a  so-called  hazardous 
occupation. 

Table  9  gives  the  classification  of  underground  and  of  surface 
accidents  of  the  company's  mines  at  Butte  during  the  years  1915, 
1916  and  1917. 

Inspection  of  Table  9  shows  a  material  increase  in  the  number  of 
fatalities  from  falling  rock  in  1917  as  compared  with  either  1915  or 
1916.  Seemingly,  this  increase  was  largely  due  to  the  relaxation  of 
discipline  in  1917,  to  which  reference  has  been  made.  Likewise  the 
increase  in  fatalities  from  "Blasting"  is  probably  a  result  of  the 
same  cause.  The  three  fatalities  from  mine-fire  gases  in  1917  were 
remarkable  in  that  none  of  the  three  men  suffocated  were  in  the 
mines  where  the  fires  were;  one  man  was  killed  in  the  West  Colusa 
mine  by  fumes  from  a  fire  in  the  Leonard  mine,  botli  mines  belong- 
ing to  the  Anaconda  company,  and  two  men  died  in  the  Bell-Dia- 
mond mine  from  fumes  from  a  fire  in  the  North  Butte  mine,  the 
latter  belonging  to  another  company.  It  is  noticeable  that  there 
is  a  material  decrease  in  serious  accidents  due  to  '•Falling  rock  and 
ground"  in  1916  as  against  1915,  and  in  1917  as  against  1916. 
There  was  also  a  considerable  decrease  hi  1917  in  serious  accidents 
due  to  "Men  falling  through  floors,"  "Men  falling  in  manways," 
"Loading  from  chutes  or  skip  pockets,"  "Ore  cars  and  trains," 
"Handling  tools,  pipe,  rails,  etc.,"  and  "Dumping  cars."  After 
the  1915  classification  of  accidents  had  been  analyzed  a  determined 
campaign  of  education  and  disciplining  was  instituted  to  strengthen 
the  apparently  weak  places,  and  this  campaign  evidently  proved 
effective.  The  reduction  in  serious  accidents  underground  from  329 
in  1915  to  250  in  1917  is  especially  gratifying  in  view  of  there  being 
considerably  more  underground  shifts  worked  in  1917  than  in  1915. 
The  decided  increase  in  "slight"  accidents  in  1916  and  1917  over 
1915  is  largely  explainable  by  the  fact  that  after  1915  "the  method 
of  reporting  slight  accidents  was  considerably  improved. 
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In  Table  10  following,  the  fatal  and  serious  accidents  are  grouped 
by  quarters  for  the  years  1915  and  1916,  and  by  halves  for  1917,  per 
10,000  shifts  worked  by  the  metal  mines  at  Butte  belonging  to  the 
Anaconda  company. 

Table  10. — Fatal  and  serious  accidents,  grouped  by  3-month  and  6-month  periods,  1915, 
1916,  and  1917,  metal  mines  of  Anaconda  company  at  Butte. 


Period. 


Fatal. 


Serious. 


1915      1916     1917      1915      1916     1917 


Fatal  and  serious. 


1915     1916     1917 


First  quarter 

Second  quarter 

Third  quarter 

Fourth  quarter 

Average,  all  mines,  for  entire  year 


0.09 
0.17 
0.09 
0.05 
0.10 


0.29 
0.11 

0.04 
0.06 
0.12 


JO.  12 
Jo.  12 


1.83 
LS2 

1.03 
0.89 
1.32 


1.00 
0.80 
0.67 
0.72 
0.79 


JO.  96 
0.90 


fl.92 
\1.69 
/l.  12 

\0.94 


1.29 
0.91 
0.71 

0.78 
0.91 


0.99 


1.02 


The  preceding  table,  from  which  slight  or  trivial  accidents  have 
been  excluded,  shows  a  reduction  of  almost  50  per  cent  in  the  number 
of  fatal  and  serious  accidents  per  10,000  shifts  in  the  last  quarter  of 

1915  as  compared  with  that  for  the  first  quarter.  This  is  a  re- 
markable showing,  more  especially  as  the  Butte  mines  were  working 
at  higher  tension,  more  steadily,  and  with  greater  numbers  of  men 
during  the  last  quarter  of  1915  than  during  the  first  quarter.     The 

1916  record  shows  still  greater  improvement,  as  the  fatal  and 
serious  accidents  rate  per  10,000  shifts  was  reduced  from  1.42  in 
1915  to  0.91,  although  the  1916  record  included  21  deaths  from  the 
fire  in  the  Pennsylvania  mine  in  February  out  of  a  total  of  46  fatali- 
ties for  the  year.  In  1917,  however,  the  number  of  serious  and 
fatal  accidents  per  10,000  shifts  worked,  although  nearly  30  per  cent 
lower  than  in  1915,  is  slightly  higher  than  the  record  of  1916.  This 
decrease  in  efficiency  of  accident  prevention  in  1917  is  probably  due 
in  large  part  to  the  great  increase  in  the  labor  turnover.  The  labor 
turnover  in  the  Butte  mines  increased  from  somewhat  over  300  per 
cent  for  the  year  1916  to  more  than  600  per  cent  in  1917.  More- 
over, the  strike  extending  from  June,  1917,  into  the  late  fall  caused 
a  decided  relaxation  in  safety  discipline;  for  example,  the  "lay  off" 
penalty  was  abandoned.  This  is  manifested  by  an  increase  in  the 
number  of  serious  and  fatal  accidents  per  10,000  shifts  for  the  last 
half  of  1917  (the  strike  period)  over  the  record  of  the  first  half  of 
the  year,  whereas  in  both  1915  and  1916  a  considerable  decrease 
was  effected  the  last  half  of  the  year  as  compared  with  the  first  half. 

Table  11  following,  shows  the  number  of  fatal  and  serious  acci- 
dents and  total  shifts  worked  for  the  entire  28  mines  of  the  company 
during  the  first  half  of  the  year  1916  and  for  the  first  half  of  the  year 
1917.  These  two  periods  are  taken  for  comparison  as  representa- 
tive of  normal  working  times,  the  last  half  of  1917  being  disturbed 
by  labor  troubles. 
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Table  11. — Number  of  fatal  and  serious  accidents  and  number  of  shifts  worked  at  each  of 
the  Anaconda  company's  mines  during  the  first  half  of  1916  and  the  first  half  of  1917. 


Mine. 


Serious  and  fatal 
accidents. 


First  half  First  half 
of  1916.       of  1917. 


Shifts. 


First  half 
of  1916. 


First  half 
of  1917. 


Anaconda  group: 

Mountain  Con 

Anaconda 

Belmont 

High  Ore-Modoc. 

Bell 

Steward 

West  Gray  Rock. 

Original 

St.  Lawrence 

Never  Sweat 

Badger  State 

Moonlight 


Average,  Anaconda  group 

Average  per  10,000  shifts  worked . 

Boston  &  Montana  group: 

East  Colusa 

Silver  Bow 

Leonard 

Tropic 

Mountain  View 

West  Colusa 

Tramway 

Berkeley 

Pennsylvania 


Average,  Boston  &  Montana  group. 
Average  per  10,000  shifts  worked . . . 


Zinc  group: 

Poulin 

Emma 

Alice 

Lexington . 
Nettie 


Average,  zinc  group 

Average  per  10,000  shi  fts  worked . 


Other  mines: 

Southern  Cross. 
Bonanza 


Average,  all  mines 

Average  per  10,000  shifts  worked . 


102 
1.004 


87 
1.230 


6 
0.667 


86,412 

126,338 
41,958 

153,865 
97, 178 
68,875 
34,655 

101,480 
61,943 
71,953 

102,483 
41,928 


99 
1.019 


10,505 
27, 769 

139,875 
12,529 

141, 648 
94,119 

148, 916 
50,354 
81,466 


67 
.955 


707, 183 


34,483 
12,681 

9,096 
26,068 

7,649 


14 

1.112 


89,977 


34,464 


198 


186 
1.015 


1,820,692 


75,948 

130, 737 
37,989 

122, 561 
99,926 
72,641 
33,325 

114,280 
39,664 
80, 155 

120,607 
43,625 


989,068  i    971,458 


21,295 
27,160 
121,871 
11,701 
147,486 
103,666 
101,482 
67,409 
96,313 


701, 383 


50,181 
17, 718 
13,632 
29,973 
13,494 


124,998 


30,310 
3,999 


1,832,148 


The  preceding  table  indicates  that  for  the  first  half  of  1916  the 
entire  28  mines  of  the  Anaconda  company  at  and  near  Butte  had  198 
fatal  and  serious  accidents  for  a  total  of  1,820,692  shifts  worked  or 
only  1.088  such  accidents  per  10,000  shifts,  certainly  a  good  record. 
During  the  first  half  of  1917  the  record  was  even  better,  as  the  total 
number  of  fatal  and  serious  accidents  was  186  for  1,S32,148  shifts, 
or  1.015  per  10,000  shifts.  The  record  for  the  Boston  &  Montana 
group  of  mines  during  the  first  half  of  1917  is  especially  good,  in  that 
out  of  701,383  shifts  worked  only  2  fatal  accidents  were  recorded 
or  1  fatality  for  350,691  shifts;  if  a  miner  worked  300  shifts  per  year, 
the  average  of  1  fatality  in  350,691  shifts  would  indicate  lie  might 
be  immune  from  accidental  death  underground  for  over  1,000  years. 
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The  detailed  report  of  accidents  for  July.  1916,  given  in  Tabic  12, 
in  conjunction  with  the  succeeding  table  from  the  September,  1916, 
"Anode"  are  a  monument  to  the  efficiency  of  the  company's  safety 
measures.  Out  of  a  total  of  326,225  shifts  worked  in  July,  1916,  in 
the  28  mines  of  this  company,  there  were  no  fatalities  and  only  24 
serious  accidents  (those  which  would  incapacitate  a  workman  14 
or  more  days).  Of  the  535  ''slight*'  accidents  reported,  282,  or 
more  than  half,  caused  no  loss  of  time. 

Table  12. — Accidents  in  the  Anaconda  company's  mines  during  the  month  of  July,  1916, 

classified  by  causes. 


Cause. 


Underground : 

Falls  of  ground  and  rocks — 

While  drilling 

Barring  down 

Rocks  falling  down  pile  or  slides. . . 
Slabs  or  rocks  from  back  or  sides. . 
Rocks  falling  through  upper  floors . 

Rocks  falling  in  man  ways 

Rocks  falling  in  shaft 


Number  of  accidents. 


Fatal.       Serious. 


Slight. 


Total . 


Total,  falling  ground  and  rocks. 

Men  falling  through  floors 

Men  falling  in  manways 

Loading  from  chutes  or  skip  pockets . . . 

Falling  timber,  tools  or  materials 

Nails  and  spikes 

Ore  cars  and  trains 

Handling  timber,  tools,  pipe  rails,  etc. . 

Dumping  cars 

Injured  on  ca^es 

Working  in  shaft 

Flying  rock  while  breaking 

Infection 

Miscellaneous 


176 


9 
5 

51 
3 
4 

64 
147 

11 
3 
3 


13 

6 

52 
3 
4 

67 
148 

11 
4 
3 
8 
1 

21 


Total,  underground. 


498 


Surface  accidents: 

Falling  timber,  tools,  or  material 

Nails  and  spikes 

Ore  cars  and  trains 

Handling  timber,  tools,  pipe,  rails,  etc. 

Infection 

Miscellaneous 


Total.  

Total,  underground  and  surface. 


W 


Included  in  the  foregoing  are  282  accidents  which  caused  no  loss 
of  time,  or  50.4  per  cent  of  all  accidents. 

There  were  no  fatalities  during  the  month  of  July,  1916.  Of  the 
total  accidents,  the  principal  causes  were  as  follows:  Falling  ground 
and  rocks  caused  31.57  per  cent  of  all  the  accidents:  handling  timber, 
tools,  pipe,  etc.,  26.57  per  cent:  ore  cars  and  trains,  11.97  per  cent; 
and  loading  from  chutes  or  skip  pockets,  9.30  per  cent.  Of  the 
serious  accidents,  26.1  per  cent  were  caused  by  falling  ground  and 
rocks,  16.6  per  cent  by  ore  cars  and  trains,  and  12.5  per  cent  by 
men  falling  through  floors. 
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Table  13  is  a  comparison  of  all  accidents  per  10,000  shifts  (surface 
and  underground)  of  the  Anaconda  group,  Boston  &  Montana 
group,  zinc  group,  Southern  Cross  mine,  and  all  the  mines  for  the 
month  of  Jury,  1916. 

Table  13. — Comparison  of  accidents  by  groups  of  mines  for  July,  1916,  in  the  Anaconda 

Co.'s  mines  at  Butte. 


Group. 

Number  of  accidents  per  10,000  shifts 
worked. 

• 

Fatal. 

Serious. 

Slight. 

Total. 

Zinc  °mnp 

10.98 
13.72 
16.01 
17.32 

10  98 

Southern  Cross  mine i. 

13  72 

Bo? ton  A  Montana  group 

1.02 
.63 

17  03 

17  95 

All  mines 

1 

.73 

16.40             17  13 



EDUCATIONAL     WORK. 


PUBLICATIONS,    BULLETIN    BOARDS,    ETC. 

The  company's  activities  toward  prevention  of  accidents  have 
been  chiefly  along  the  line  of  discipline  actuated  by  penalties  and 
bonuses,  Lut  educational  work — which,  although  slow,  is  effective 
in  time — has  by  no  means  been  neglected.  Through  the  Anode 
instruction  on  safe  practices  as  distinguished  from  unsafe  ones  is 
conveyed  by  articles  on  specific  subjects  by  safety  men;  by  showing 
on  one  page  a  photograph  illustrating  an  unsafe  practice,  and  on  the 
opposite  page  the  safe  method  (see  Pis.  I  and  II) ;  by  printing  ex- 
tracts from  routine  accident  reports,  describing  the  actual  occurrences 
resulting  in  accident,  and  the  best  way  to  avoid  such  an  accident. 
Also  giving  a  monthly  prize  to  mine  employees  for  the  best  letter  on 
safety  in  mines  enlists  the  active  aid  of  the  miner  and  results  in  manv 
good  suggestions. 

Bulletin  boards  have  been  placed  at  practically  all  the  mines, 
showing  bulletins  and  placards  of  the  National  Safety  Council, 
placards  of  the  company  showing  safe  and  unsafe  practices,  etc. 
The  company  has  also  had  prepared,  at  considerable  expense,  mo- 
tion picture  films  of  immense  educational  value,  illustrating  details 
of  mining  practice  in  Butte.  In  conjunction  with  various  other 
mining  companies  of  Butte,  the  newspapers  are  also  used  as  educa- 
tional mediums;  at  intervals  advertisements  of  half  a  page  to  several 
pages  in  the  daily  newspapers  give  cuts  of  safe  and  unsafe  practices, 
as  well  as  written  data  on  the  necessity  for  and  the  means  of  assuring 
personal  care  in  underground  work. 
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FIRST   AID   AND    MINE    RESCUE. 

The  safety  department  also  maintains  an  instructor  in  first  aid 
and  in  the  use  of  oxygen  breathing  apparatus.  This  instructor  has 
charge  of  two  fireproof  mine  rescue  stations,  one  at  the  Anaconda 
mine  and  one  at  the  Tramway  mine.  Each  station  is  equipped 
with  about  20  sets  of  oxygen  breathing  apparatus  and  with  a  full 
supply  of  oxygen,  regenerator  cartridges,  first-aid  material,  stretch- 
ers, etc.,  and  has  a  motor  truck  for  quick  transportation  of 
first-aid  and  rescue  material  to  any  mine  needing  it.  There  is 
always  an  attendant  at  each  station,  day  or  night,  and  tele- 
phone connections  with  all  mines.  The  instructor  has  trained 
several  hundred  men  in  both  first  aid  and  in  mine  rescue.  It  is 
largely  due  to  the  effective  equipment,  organization,  and  educa- 
tional work  of  this  part  of  the  company's  safety  department  that 
at  least  30  lives  were  saved  at  the  North  Butte  fire  in  June,  1917. 
By  having  a  large  number  of  employees  at  each  mine,  trained  in  this 
work,  lives  are  saved  through  prompt  action  much  more  frequently 
than  is  known  by  the  outside  public.  Within  the  past  two  years  the 
following  instances,  among  many  others,  are  noteworthy: 

A  man  with  his  arm  severed  at  the  shoulder  was  bandaged  by  a 
first-aid  man,  thus  preventing  death  from  excessive  bleeding  before 
the  arrival  of  a  doctor.  A  man  overcome  by  fumes  from  blasting 
was  given  artificial  respiration  and  revived  before  being  taken  to  the 
surface.  Before  arrival  at  the  hospital  he  had  lapsed  into  uncon- 
sciousness several  times  and  each  time  was  revived  by  artificial 
respiration  by  first-aid  men;  the  physician  said  that  this  treatment 
undoubtedly  saved  the  man's  life.  A  man  without  oxygen  breath- 
ing apparatus  who  was  overcome  in  a  manway  by  gas,  while  attempt- 
ing to  rescue  another  man,  also  unconscious,  was  removed  to  safety 
and  restored  to  consciousness  in  fresh  air  by  artificial  respiration 
given  by  two  men  wearing  apparatus. 

Many  other  instances  might  be  cited  to  indicate  the  value  of  this 
branch  of  educational  work  of  the  company. 

COST    OF    SAFETY    WORK. 

Below  is  a  statement  giving  the  cost  of  the  bureau  of  safety  of  the 
Anaconda  Copper  Mining  Co.  from  January  1,  1914,  to  July  1, 1917, 
or  three  and  one-half  years: 
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Table  14. — Costs  of  safety  department  of  the  Anaconda  Copper  Mining  Co. 

[January  1,  1914,  to  July  1,  1917:  3|  years.] 

Total  expenses. 
Butte: 

Construction — Anaconda  and  Tramway  rescue  stations, 

and  ambulance  garages $24,  364.  64 

Ambulances — Two 7,  960.  60 

Maintenance — Safety     equipment,     supplies,     repairs, 
wages,    first-aid  contests,  foremen's  prizes,  pictures, 

bulletins,  etc 87,  811.  53 

$120, 136.  77 

Anaconda: 

Construction — Safeguards,  etc 62,  448.  93 

Maintenance — Salaries,  equipment,  bulletins,  cigars,  etc.     18,  292.  26 

Great  Falls:  80, 741. 19 

Construction— Safeguards,  etc 11,  084.  09 

Maintenance — Salaries,  equipment,  bulletins,  etc 3,  614.  62 

14,  698.  71 
Bureau  of  Safety: 

General  expenses — Salaries,  office  expense,  "The  Anode,  "  pictures, 
exhibits,  printing,  etc.  (distributed  among  all  departments  of 
company) 41,  916.  02 

Grand  total .* 257,  492.  69 

Summary. 

Construction $97,  897.  66 

Ambulances 7,  960.  60 

Maintenance 109,  718.  41 

General  expenses 41,  916.  02 


257.  492.  69 


The  statement  includes  costs  of  safety  equipment,  work,  etc.,  at 
the  smelters  at  Anaconda,  Mont.,  and  Great  Falls,  Mont.,  amounting 
to  $94,439.90,  leaving  $162,052.79  as  the  sum  chargeable  to  "general 
expense"  and  to  expense  of  safety  work  and  equipment  at  Butte;  at 
least  $150,000  of  this  being  directly  chargeable  to  safety  work  and 
equipment.  In  addition,  large  sums  have  been  expended  at  the 
Butte  mines  of  the  company  for  safety  purposes  and  charged  to 
operating  accounts.  These  charges  include  such  items  as  boxing 
trolley  wires,  placing  safety  doors  on  cages  and  at  shaft  openings  on 
stations,  placing  platforms  in  manways,  offsetting  chutes  and  man- 
ways  from  levels,  sinking  of  air  shafts  and  placing  fans  for  ventila- 
tion purposes,  placing  steel  and  concrete  doors  for  handling  possible 
fires,  etc.  Such  measures  are  partly  for  protection  of  the  property 
and  for  increased  working  efficiency,  and  partly  for  safety  of  the  em- 
ployees. The  amounts  so  expended  aggregate  hundreds  of  thou- 
sands of  dollars. 
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The  expense  of  erecting  and  equipping  the  Anaconda  and  Tramway 
rescue  stations — at  least  $30,000 — was  repaid  in  property  saved 
through  efficient  use  of  the  stations.  The  cost  of  the  equipment 
was  saved  at  any  one  of  the  several  serious  mine  fires  that  have  oc- 
curred in  mines  at  Butte  within  the  past  few  years.  This  would 
leave  the  outstanding  indebtedness  for  safety  work  and  equipment 
for  the  past  3^  years  in  the  Butte  properties  of  the  company  at 
$150,000  less  $30,000,  or  $120,000.  This  amount,  approximately 
$35,000  per  year,  includes  equipment,  etc.,  which  may  be  used  for 
years. 

As  an  offset  to  the  large  sums  expended  for  safety  work,  the  follow- 
ing figures  on  compensation  paid  out  are  of  interest.  The  report  of 
the  State  Industrial  Board  shows  that  out  of  372  fatal  and  serious 
accidents  at  the  company's  mines  at  Butte  during  the  fiscal  year 
ended  June  30,  1916,  compensation  was  paid  for  312,  the  amount  so 
paid  being  $101,527.48,  or  averaging  approximately  $325  for  each 
of  the  312  accidents.  This  amount  probably  does  not  fully  cover 
the  total  ultimately  expended,  as  there  were  60  possibly  compensable 
accidents  for  which  claims  had  either  not  been  made  or  had  not 
been  settled  at  the  time  of  issuing  the  report.  In  1915  the  total 
number  of  serious  and  fatal  accidents  was  383,  or  1.42  per  10,000 
shifts  worked.  In  1916  there  were  347  fatal  and  serious  accidents 
for  3,810,278  shifts  worked,  whereas  if  the  1915  rate  of  1.42  such 
accidents  per  10,000  shifts  had  prevailed,  the  total  would  have  been 
541  instead  of  347,  or  194  additional.  In  1917  there  were  327  fatal 
and  serious  accidents  for  3,169,720  shifts  worked,  whereas  had  the 

1915  rate  prevailed,  the  total  would  have  been  450  instead  of  C27, 
or  123  additional.     Hence  had  the  rate  for  1915  continued  through 

1916  and  1917  there  would  have  been  317  additional  serious  and  fatal 
accidents,  which  at  the  average  compensation  of  $325  each  would 
have  totaled  $103,025;  this  shows  a  probable  saving  in  accident 
compensation  of  more  than  $50,000  a  year,  whereas  the  actual  cost 
of  the  safety  department  is  probably  less  than  $35,000  per  year. 
Moreover,  it  is  probable  that  at  least  317  14-day  periods  of  work 
were  saved,  and  that  the  disorganization  which  attends  an  accident 
underground  was  avoided.  Also,  the  prevention  of  317  deaths  and 
serious  injuries  should  in  itself  be  ample  compensation  for  an  expen- 
diture of  $70,000  to  any  company  having  the  good  of  its  employees  at 
heart.  It  is  highly  desirable  that  emploj^ers  take  measures  for  the 
protection  of  their  employees  even  though  at  times  those  measures 
may  be  expensive  or  some  employees  may  resent  them.  Hence,  it 
would  seem  advisable  that  the  company  reinstate  and  extend  the 
scope  of  the  bonus  and  penalty  systems,  and  resume  the  safety-first 
meetings  which  were  discontinued  in  the  fall  of  1917,  presumably 
through  conditions  brought  about  by  the  war  and  by  the  strike. 
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The  efficient  work  of  the  company's  safety  organization  in  making 
the  mines  safe,  as  shown  by  the  records  above  quoted,  is  seen  by 
underground  inspection  at  working  periods.  The  writer  had  occa- 
sion during  the  }^ears  1916  and  1917,  also  to  some  extent  in  1918,  to 
go  underground  in  more  than  20  Butte  mines,  in  many  of  which  he 
visited  every  working  place  (the  underground  inspection  lasting 
several  weeks).  It  was  evident  that  a  sincere,  determined  effort 
was  being  made  to  keep  the  mines  of  the  company  in  a  safe  condition 
and  to  have  all  employees  use  safe  and  sane  methods.  However, 
many  serious  and  difficult  problems  relating  to  betterment  of  under- 
ground working  conditions  with  regard  to  health  and  safety  remain 
to  be  solved,  and  it  is  to  be  hoped  that  the  safety  organization  be 
given  fullest  possible  scope  in  solving  these  problems  which  the  op- 
erating departments  have  neither  the  time  nor  the  special  experience 
to  handle. 

ACCIDENT  PREVENTION  METHODS   OF  THE   BUTTE   &    SUPERIOR 
MINING  CO.,  NEAR  BUTTE. 

Although  during  the  war  both  the  mine  and  the  mill  of  the  Butte 
&  Superior  Mining  Co.,  near  Butte,  were  worked  practically  to  capac- 
ity to  take  advantage  of  the  demand  for  zinc,  accident  prevention  was 
not  neglected.  Working  a  trifle  less  than  1,800  employees  a  day 
(surface  and  underground,  including  the  mill),  the  company  has 
found  it  advisable  to  pay  considerable  attention  to  safety  work  includ- 
ing fire  prevention  (both  surface  and  underground) ,  accident  preven- 
tion in  mine,  mill  and  general  surface  plant,  and  first-aid  and  mine 
rescue  work. 

ORGANIZATION    OF   THE    SAFETY    WORK. 

The  fire  chief  has  general  charge  of  the  safety  work,  both  surface 
and  underground,  and  devotes  his  entire  time  to  it;  he  is  a  member 
of  all  safety  committees.  The  general  manager  of  the  company  is 
chairman  of  the  central  committee  of  safety  composed  of  foremen  and 
superintendents  of  all  departments,  surface  and  underground.  The 
subcentral  committees  are  those  of  the  mine,  of  the  mill,  of  surface 
construction  work,  of  mechanical  work  and  of  electrical  work,  each 
subcentral  committee  having  on  it  the  heads  of  the  department  as 
well  as  lesser  officials  such  as  shift  bosses.  In  addition  there  is  tho 
fire  inspection  committee,  composed  of  an  inspector  and  the  fire  chief. 
The  committees  meet  semimonthly  to  discuss  problems  of  safety 
work,  such  as  accidents  that  have  happened  and  methods  of  insuring 
greater  safety  in  the  future. 

In  1917,  a  safety  publication  called  The  Spelter  Journal  was 
started,  the  intent  being  to  have  four  issues  a  year.  The  staff  consists 
of  an  editor,  a  photographer,  and  three  cartoonists,  all  engaged  on 
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this  work  intermittently.  The  Journal  contains  the  record  of  serious 
and  fatal  accidents  of  all  departments  by  months,  has  articles  on 
timely  subjects  of  safety  import  by  outsiders  and  by  company  officials, 
also  the  employees  are  encouraged  to  contribute  original  suggestions. 
Safety  methods  are  given  publicity,  especially  new  methods  being 
adopted  by  the  company;  photographs  illustrating  safe  practices  and 
others  showing  dangerous  practices  are  shown,  past  accidents  arc  dis- 
cussed with  suggestions  for  avoidance  of  future  accidents,  etc.  Like 
other  mining  companies  of  the  Butte  district,  this  company  has  done 
some  newspaper  advertising  advising  employees  to  adopt  safo 
methods  and  practices. 

FIRE    PROTECTION    AND    PREVENTION. 

UNDERGROUND. 

As  the  fire  menace  both  surface  and  underground  in  the  large 
amount  of  electric  wiring,  the  many  electric  motors,  switches,  etc., 
and  the  immense  quantities  of  timber  used  is  considerable,  much 
attention  has  been  given  to  fire  prevention  and  to  protection  in  case 
of  outbreak  of  fire.  The  shafts  are  heavily  timbered,  and  like  so 
many  others  at  Butte  are  in  moving  ground,  thus  increasing  the 
chances  of  fire  through  power  wires  and  other  connections  becoming 
broken  or  damaged.  The  shafts,  three  in  number — two  being  used 
for  downcast  air  and  one  used  as  upcast  and  all  having  hoisting 
equipment — have  perforated  pipe  lines  around  the  collar  connected  to 
the  city  water  system,  and  hence  have  practically  unlimited  water 
supply.  Each  shaft  is  to  be  piped  with  a  2^-inch  line  which  is  to  be 
connected  with  the  city  water  system  and  have  perforated  branches  ex- 
tending around  the  shaft  perimeter  every  200  feet  and  also  into  the  shaft 
stations.  Each  perforated  branch  is  to  be  equipped  with  the  open- 
head  type  of  sprinkler;  control  valves  are  to  be  placed  at  every  station, 
the  main  control  valve  being  on  the  surface  in  a  place  safe  from  pos- 
sible shaft  or  surface  fires;  pressure-reducing  valves  are  to  be  installed 
at  intervals  along  the  shaft  to  keep  the  water  pressure  within  safe 
limits.  At  the  shaft  stations,  automatic  sprinklers  are  to  be  placed 
in  such  manner  as  to  cover  all  combustible  matter.  On  the  surface 
near  the  shaft  collar  is  a  fireproof  hose  house  with  two  especially 
designed  trucks,  each  equipped  with  500  feet  of  2i-inch,  4-ply,  extra- 
heavy,  rubber  hose  and  one  pliable  rubber  play  pipe;  these  trucks 
can  be  placed  on  the  cage  and  sent  quickly  into  any  part  of  the  mine. 
The  sides  of  the  truck  are  so  constructed  that  they  can  be  readily 
lowered  in  passing  through  a  low  drift  or  opening.  A  50-foot  length 
of  hose  is  to  be  placed  on  every  station  of  the  main  downcast  shaft. 

Each  shaft  is  to  be  capable  of  being  isolated  by  the  use  of  stool 
doors  hung  from  concrete  frames,  there  being  one  door  on  each  side 
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of  the  frame,  the  idea  being  that  even  on  reversal  of  the  air  current 
one  of  the  two  steel  doors  will  remain  closed  by  air  pressure  unless 
forcibly  held  open.  Notices  are  posted  underground  showing  the 
direction  to  exits  to  other  mines  and  to  the  three  mine  shafts. 
A  system  of  flashing  electric  lights  underground  has  been  devised  to 
notify  men  of.  a  fire  in  the  mine  and  of  its  location,  and  notices  are 
posted  underground  detailing  this  system.  In  addition  to  this 
method  of  warning  men  of  fire  the  introduction  of  a  small  amount  of 
valeric  acid  into  the  compressed-air  system  at  the  compressor  causes 
a  pungent,  harmless  odor  to  permeate,  in  less  than  five  minutes,  the 
farthermost  workings  using  compressed  air. 

In  order  to  provide  temporary  places  of  safety  or  refuge  chambers 
for  men  who  might  be  trapped  by  underground  fires  or  cave-ins, 
dead-end  crosscuts  are  being  partitioned  off  by  fireproof  doors  50  or 
more  feet  from  the  breast  on  various  levels  and  particularly  at  oppo- 
site ends  of  mine  workings.  These  safety  rooms  are  being  equipped 
with  air  and  water  lines,  and  with  50-gallon  barrels  of  fresh  water. 
Where  dead  ends  are  not  advantageously  located,  two  fireproof  and, 
as  nearly  as  possible,  gasproof  doors  are  placed  50  or  more  feet  apart 
and  the  chamber  thus  made  is  equipped  with  air  and  water.  It  is 
thought  that  possibly  these  safety  stations  may  also  be  equipped 
with  a  supply  of  concentrated  foods. 

To  insure  telephone  connection  with  the  surface  at  all  times,  even 
should  one  of  the  main  shafts  cave  or  burn,  separate  telephone  lines 
are  taken  into  the  mine  through  shafts  at  practically  opposite  ends 
of  the  workings. 

A  3-gallon  hand  chemical  fire  extinguisher  has  been  placed  on  every 
shaft  station  in  the  mine,  and  many  other  fire  protection  and  pre- 
vention measures  are  in  use  or  are  contemplated. 


The  measures  taken  for  fire  protection  on  the  surface,  though  com- 
plete, will  be  mentioned  only  briefly,  as  this  paper  deals  primarily 
with  underground  methods.  Connected  to  the  city  water  lines  are 
two  independent  mains,  one  being  6  inches  and  the  other  8  inches  in 
diameter,  with  a  pressure  of  about  110  pounds  per  square  inch  at  all 
times,  and  with  practically  unlimited  supply.  Water  from  either  or 
both  of  these  systems  may  be  used  at  any  part  of  the  surface  plant. 
There  are  seven  hose  houses;  three  being  equipped  with  hose  carts, 
and  all  having  a  plentiful  supply  of  2$-inch  hose,  spanners,  nozzles, 
lanterns,  etc.  In  addition  the  mill  buildings  have  interior  pipe  lines, 
with  1^-inch  hose  of  sufficient  length  to  cover  the  entire  floor  area. 

Buildings  considered  combustible  are  elaborately  equipped  with 
automatic  sprinklers,  there  being  approximately  4,  500  sprinkler  heads 
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throughout  the  buildings.  The  automatic  sprinkling  system  is  divided 
into  20  sections,  each  controlled  by  its  own  valve,  and  the  whole 
is  connected  not  only  to  the  city  water  mains  but  also  to  a  reserve 
tank  of  100,000  gallons  capacity  in  case  of  interruption  of  city  water 
supply. 

The  entire  surface  plant  is  divided  into  three  lire  zones  and  a  system 
of  signals  has  been  devised  designating  the  section  and  zone  in  which 
the  fire  is.  Signs  explaining  the  system  in  detail  are  freely  displayed, 
showing  the  various  buildings  and  zones,  and  naming  the  different 
departments  required  to  respond  to  certain  signals.  Fire  drills  are 
held  every  two  weeks,  thus  familiarizing  all  employees  with  the  system 
and  with  the  location  of  buildings,  hydrants,  etc. 

The  automatic  sprinkling  system  is  connected  to  an  electrical  alarm 
bell  and  to  an  annunciator  and  small  bell,  the  latter  being  in  the  time 
office,  which  is  always  occupied  day  and  night.  The  annunciator  in- 
dicates the  section  and  zone.  By  pressing  an  electric  button  the 
attendant  blows  the  mine  whistle,  indicating  the  location  of  the  fire. 
Stationary  steel  ladders  are  so  placed  as  to  be  of  advantage  in  fighting 
fire  and  in  escaping  from  buildings  in  case  of  fire. 

Fire  extinguishers  of  various  types  are  placed  through  the  build- 
ings— "Pyrene"  and  "Chemical  powder''  extinguishers  for  electrical 
fires,  such  as  motors,  switches,  etc. ;  "  Foamite "  extinguishers  are  place 
close  to  possible  oil  fires,  and  "Alert"  or  ''Success''  types  are  used  for 
miscellaneous  purposes. 

The  surface  fire  system  is  inspected  daily  as  far  as  possible  by  the 
fire  chief.  In  addition  a  monthly  inspection  with  report  is  made  by 
the  inspector,  who  aims  to  have  inspection  and  report  as  inclusive 
as  possible.  • 

UNDERGROUND    SAFETY    WORK    AND    METHODS. 

This  company  has  aimed  to  carry  on  safety  work  by  education 
and  suggestion  rather  than  by  employing  bonus  or  penalty  systems. 
Practically  the  only  penalty  imposed  is  that  after  an  offender  has  been 
warned  following  a  transgression  of  safety  rules,  he  is  discharged  for 
a  second  offense,  but  has  the  privilege  of  asking  for  work  the  follow- 
ing month. 

ACCIDENT    RECORDS. 

Table  15  gives  data  as  to  fatal  and  serious  accidents  at  the  com- 
pany's mines  for  the  years  1916  and  1917.  separated  into  three  divi- 
sions: Mine  and  shafts,  surface  (shops  and  plant),  and  mill. 


SAFETY  WORK   OF  BUTTE   MINING   COMPANIES. 


39 


Table  15. — Serious  and  fatal  accidents  at  the  Butte  &  Superior  Co.  mines  at  Butte, 
Mont.,  for  the  years  1916  and  1917 . 


Item. 


Mine  and  shaft: 

Number  of  fatal  and  serious  accidents. 

Number  per  10,000  shifts  worked 

Number  of  shifts  worked 

Surface  shops  and  plant: 

Number  of  fata]  and  serious  accidents 

Number  per  10,000  shifts  worked 

Number  of  shifts  worked 

Mine,  shafts,  surface  shops,  and  plant: 

Number  of  fatal  and  serious  accidents. 

Number  per  10,000  shifts  worked 

Number  of  shifts  worked 

Mill: 

Number  of  fatal  and  serious  accidents. 

Number  per  10,000  shifts  worked 

Number  of  shifts  worked 


1916 


121 

2  48 
486,694 

17 

2.69 

63, 192 

138 

2.51 

549,886 

4 

0.34 

119,163 


1917 


59 

1.91 

361,245 

14 

4.48 

53, 506 

93 

2.24 

414,751 

5 

0.44 

113,115 


Total  or 
average. 


190 
2.24 

847,939 

41 
3.51 

116,698 

231 

2.39 
964,638 

9 

0.39 

232,279 


INSPECTION   AND   INSTRUCTION. 

The  mine  superintendent,  mine  foreman,  and  shift  bosses  are  all 
members  of  the  mine  subcentral  safety  committee  and  all  are  ex- 
pected to  see  that  unsafe  practices  are  replaced  by  safe  ones,  the  shift 
boss  being  the  main  reliance  in  this  work.  Each  shift  boss  has  from 
50  to  75  men  working  under  him.  As  the  character  of  the  Butte  & 
Superior  workings  requires  the  work  being  concentrated  to  a  degree 
not  common  in  the  mines  at  Butte,  the  shift  boss  is  in  comparatively 
intimate  contact  with  his  men.  Many  of  the  shift  bosses  are  tech- 
nical men  with  several  years'  underground  experience  as  miner, 
mucker,  etc. ;  hence  they  are  able  to  realize  the  practical  difficulties 
of  underground  work  and  yet  may  be  progressive  enough  to  have  a 
keen  interest  in  safety.  All  shift  bosses  in  the  Butte  &  Superior  mine 
are  required  to  take  training  in  first  aid  and  in  the  use  of  oxygen 
apparatus.  The  shift  boss  has  to  see  that  all  ladders  and  platforms 
in  manways  are  kept  clean  and  in  repair  and  maintained  in  accord- 
ance with  State  laws;  that  all  working  places  are  kept  safe  and  are 
properly  timbered,  and  that  in  timbering  due  precautions  be  taken 
to  provide  temporary  protection  from  falling  rock  and  ore. 

At  intervals,  the  fire  chief — who  has  had  much  underground  ex- 
perience although  his  general  duties  are  connected  with  surface  fire 
prevention,  training  in  first  aid  and  use  of  rescue  apparatus,  etc. — 
makes  underground  inspections  and  calls  the  attention  of  the  miners, 
muckers,  and  other  underground  workers,  as  well  as  shift  bosses,  *to 
unsafe  or  insanitary  conditions.  In  making  this  inspection,  the  fire  chief 
aims  to  obtain  the  voluntary  cooperation  of  the  underground  men. 
Free  and  generally  friendly  discussion  of  the  alleged  unsafe  condition 
is  held,  at  the  place  in  question,  if  possible,  and  the  penalty  of  dis- 
charge is  given  only  on  rare  occasions.  In  addition  to  the  inspec- 
tions by  the  fire  chief,  more  frequent  trips  are  taken  by  the  mine 
superintendent  and  mine  foremen,  and  occasional  trips  by  the  gen- 
eral manager,  each  of  whom  also  makes  criticisms  and  suggestions  as 
to  safety  practices. 
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HAULAGE. 

The  installation  of  storage-battery  locomotives,  instead  of  the 
trolley  locomotive  generally  used  in  Butte  practice,  was  a  note- 
worthy advance  toward  greater  safety.  Inspection  of  the  records  of 
classified  accidents  in  the  mines  of  this  company  reveals  a  gratifying 
lack  of  electrical  accidents  underground,  although  more  than  500,000 
tons  of  ore  have  been  hoisted  per  year  and  probably  at  least  1,000,000 
tons  of  waste  annually  handled  from  point  to  point  underground. 
The  introduction  of  storage-battery  locomotives  in  the  mines  was 
attended  with  considerable  difficulty,  but  the  system  is  now  a  suc- 
cess both  as  regards  the  reduction  of  accidents,  especially  fatalities, 
the  cost  of  operation  under  conditions  existing  in  the  Butte  &  Supe- 
rior property,  and  the  reduction  of  fire  hazards  underground. 

METHOD    OF   HANDLING    EXPLOSIVES. 

In  the  storage  and  issuance  of  explosives  underground,  this  com- 
pany has  also  made  a  praiseworthy  deviation  from  the  usual  Butte 
practice.  The  underground  storage  magazines  of  the  company  are 
kept  locked,  and  explosives  are  issued  by  an  attendant  who  records 
the  amount  and  the  name  of  the  person  receiving  the  explosives. 
The  general  practice  in  mines  at  Butte  having  underground  maga- 
zines is  to  leave  the  magazines  open  at  all  times,  users  of  explosives 
being  free  to  take  any  desired  quantity  and  leaving  no  record  of  the 
amount  taken  or  by  whom.  In  some  mines,  even  those  producing 
large  quantities  of  ore,  there  are  no  magazines  underground,  and 
cases  of  explosives  both  opened  and  unopened  are  found  on  station 
floors  or  carelessly  thrown  along  haulage  drifts.  It  is  understood 
that  the  Butte  &  Superior  Co.  may  try  to  do  all  blasting  by  regular 
shot  firers.  This  procedure  is  certainly  to  be  commended  as  regards 
both  safety  and  efficiency;  also,  it  is  probable  that  a  large  saving  of 
explosive  would  be  effected  through  the  shot  firers  using  clay  or 
other  inexpensive  material  in  tamping,  rather  than  adding  several 
sticks  of  explosive  for  tamping  material,  as  is  the  present  practice 
at  Butte. 

In  the  preceding  table  a  serious  accident  is  one  which  incapacitates 
for  14  or  more  days,  no  compensation  being  given  under  the  Montana 
compensation  law  for  disability  lasting  less  than  14  days.  The  num- 
ber of  serious  and  fatal  accidents  in  the  mine  and  shafts  in  1916  was 
2.48  per  10,000  shifts  worked;  in  1917  this  was  reduced  to  1.91  per 
10,000  shifts  worked,  a  reduction  of  23  per  cent.  For  the  mine  and 
shaft,  surface  plant,  and  shops,  but  excluding  the  mill,  the  number 
of  fatal  and  serious  accidents  per  10,000  shifts  was  reduced  from  2.51 
in  1916  to  2.24  in  1917,  or  was  reduced  practically  1 1  per  cent.  The 
mill  accident  rate  was  especially  good  for  both  1916  and  1917,  the 


SAFETY   WORK   OF   BUTTE   MINING   COMPANIES. 


43 


average  for  the  two-year  period  being  only  0.39  serious  and  fatal 
accidents  per  10,000  shifts  worked. 

Table  16  shows  the  fatal  and  serious  accidents  for  the  mine  and 
shafts  (underground),  the  surface  (plant  and  shops),  and  the  mill, 
for  the  years  1916  and  1917,  with  the  accidents  classified  by  causes. 

Table  17  shows  all  accidents  of  all  degrees  of  the  Butte  &  Superior 
Mining  Co.  at  Butte  for  the  year  1917  in  the  mine  and  shafts,  the 
surface  shops  and  plant,  and  the  mill. 

Table  17. — All  accidents,  Butte   &  Superior  Mining  Co.,  1917,  classified  by  causes. 


Cause. 

Trivial 

(no 

time 

lost). 

Slight 
(ltol4 
days). 

Serious 

(over 

14 

days). 

Fatal. 

Total. 

1 
Per 
cent. 

Mine: 

72 

7 

8 

7 

2.3 

96 

.S 

A 

l 

37 
10 
16 
22 

21 

189 

16 
29 
13 
62 
2 

87 
18 
23 
36 
1 
5 

39 
3 
1 

31 

15 

1 
1 
2 

32. 93 
2  79 

Handling  rock  or  ore  — 

2| 

2  I 

5  ! 

X| 

18 

5    

2  1 

5  05 

2.26 

10.80 

35 

Explosives,  returned  too  soon 

Haulage — 

32 
3 
5 

14 

15  16 

3  14 

4.02 
6  27 

Drilling— machine  or  hand  drills 

Machinery  other  than  haulage  and  drills 

1 

17 

2 

17 
3 

3 

16 

.87 

6.79 

52 

Other  causes — 

6 

Flying  objects 

Burns 

1 
16 

8 

17 

13 
3 
1 

2 

4 

5.40 

2.62 

17 

Shafts : 

Objects  falling  down  shafts 

Cages- 

1 
1 

17 

1 

35- 

Total  mine  and  shaft 

211 

294 

69 

574 

100. 00 

Surface  (shops  and  plant): 

1 
1 

4 

1 

1 

6 
2 
1 

21 
8 

27 

2 
2 
3 

19 

23 
4 
3 

18 

4.32 
1  44 

Railway  cars  and  locomotives 

Run  of  ore  in  ore  bins 

1 
6 

72 

6 
2 
14 

1 

9 
6 
11 

1 
1 

8 

10 
2 
2 

10 

15.10 
5  76 

Nails  and  splinters ' 

Hand  tools,  axes,  bars,  etc 

2 

Electricity — 

Tools  striking  wire 

1  44 

( 'ontact  with  motor  terminals 

1 
4 

5 

1 
1 

1  44 

Other  causes 

1 

7 

8 
2 
1 
6 

2  16 

13.67 
16  55 

.  Other  causes — 

2  88 

Burns 

2  16 

2 

12  95 

50 

65 

22 

2 

139 

100  00 

Mill: 

Haulage  system — 

3 
2 

1 

1 
2 
1 
6 
3 
1 
5 
1 

2  27 

1 

4.55 

Railway  cars  and  locomol  i\  es 

2  27 

2  27 

Rolls  and  stamps 

1 

4  54 

Tables,  jigs,  etc 

2  27 

2 
1 

1 

13  64 

Falls  of  persons 

6  82 

1 

2  28 

Cyanide  or  other  poisoning 

3 

2 
1 

11  36 

2.27 
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Table    17.— All  accidents,   Butte    cP   Superior    Mining   Co.,   1917,   classified  by 

causes — Continued. 


Cause. 

Trivial 
(no 
time 

lost). 

Slit-hf 
(1  to  II 
days). 

Serious 

(OYfl' 

14 

days). 

Ratal. 

Total. 

Per 
cent. 

Mill— Continued. 

1 
2 
1 

7 

1 

2 
1 
4 

1 

3 

1 
2 
11 

6  82 

9  09 

4  55 

25  IK) 

Total  mill 

25 

14 

3 

2 

44 

100  00 

286 

373 

94 

4 

757 

Average  per  10,000  shifts 

5.42 

7.07 

1.78 

.07 

14.34 

RECAPITULATION. 


Surface 

211 
50 
25 

294 
65 

14 

68 

22 
3 

2 
2 

574 
139 
44 

75.83 
18. 38 

Mill 

5.81 

Total-. 

286 

373 

94 

4 

757 

100.00 

Per  cent 

37.78 

49.27 

12.42 

.53 

100.00 

Total  time  lost ,  days 5, 605 

Average  number  of  days  lost  for  each  accident 7. 404 

An  inspection  of  Table  16  shows  a  material  reduction  in  the  num- 
ber of  serious  accidents  in  1917,  as  compared  with  1916,  from 
practically  all  causes.  With  a  total  of  361,245  shifts  worked  under- 
ground in  1917  there  were  no  fatalities,  an  exceptional!}''  good  record. 
There  appears  to  have  been  an  increase  in  both  serious  and  fatal 
accidents  on  the  surface  in  1917  over  the  1916  record,  the  increase 
not  being  confined  to  any  one  cause  or  set  of  causes.  On  the  basis 
of  total  number  of  shifts  worked  in  plant,  mine,  surface,  and  mill — 
669,050  shifts  in  1916  and  527,867  in  1917— the  number  of  fatal  and 
serious  accidents  per  10,000  shifts  worked  was  reduced  from  2.12  to 
1.85,  or  more  than  12  per  cent;  this  is  a  good  record,  considering  the 
labor  situation  in  Butte  in  1917,  especially  during  the  strike  period 
of  the  summer  and  fall.  The  total  number  of  men  employed  in  the 
mine,  surface  shops  and  plant,  and  mill  for  the  two  years  averaged 
slightly  more  than  1,800  a  day. 

It  will  be  noticed  that  the  system  of  accident  reporting  is  rigid, 
the  record  showing  286  accidents  that  caused  no  loss  of  time,  repre- 
senting more  than  37  per  cent  of  all  the  accidents  reported.  Slight 
accidents  resulting  in.  a  loss  of  less  than  14  days'  time  constitute 
nearly  50  per  cent  of  all  the  accidents  reported,  essentially  this  pro- 
portion being  maintained  for  all  departments.  Falls  of  rock  or  ore 
were  responsible  for  practically  33  per  cent  of  all  accidents  under- 
ground, the  proportion  being  maintained  for  each  degree  of  serious- 
ness of  accidents.     Haulage  accidents,  amounting  to  more  than  18 
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per  cent  of  all  underground  accidents  and  to  30  per  cent  of  the 
serious  underground  accidents,  were  largely  due  to  carelessness  in 
handling  and  dumping  cars,  chiefly  the  latter.  There  were  no 
fatalities  underground.  It  is  noticeable  that  the  two  fatalities  for 
the  year  in  the  surface  shops  and  plants  were  due  to  electricity. 
There  were  also  two  fatalities  in  the  mill,  one  being  a  haulage  acci- 
dent and  the  other  by  suffocation  in  ore  bin. 

SAFETY  WORK  IN  THE  NORTH  BUTTE  MINE  OF  THE  NORTH  BUTTE 

MINING   CO. 

The  largest  single  producer  of  ore  in  the  Butte  district  is  the 
North  Butte  mine,  belonging  to  the  North  Butte  Mining  Co.;  it  is 
south  of  the  Butte  &  Superior  property,  and  east  and  north  of  the 
mines  of  the  Anaconda  Copper  Mining  Co.  The  North  Butte  covers 
probably  the  largest  area  of  any  Butte  mine  and  employs  approxi- 
mately 1,300  men  on  two  shifts;  these  men  work  on  practically  all 
levels  from  the  surface  to  the  3,700-foot.  At  least  10  different 
veins  are  mined,  usually  with  overhand  stoping,  square-set  timber- 
ing, and  subsequent  back  filling.  Recently  much  attention  has  been 
paid  to  the  introduction  of  drill  stoping  with  greatly  lessened  consump- 
tion of  timber. 

SAFETY    ORGANIZATION. 

The  safety  work  is  in  charge  of  a  mining  engineer,  who  has  had 
considerable  experience  in  underground  mining.  This  safety  engi- 
neer has  charge  of  the  mine-rescue  and  first-aid  apparatus  and  supplies, 
which  are  kept  in  a  special  room  in  the  basement  of  the  concrete  and 
steel  washhouse,  a  few  hundred  feet  from  the  two  main  hoisting 
shafts.  The  company  has  seven  sets  of  two-hour  apparatus,  and 
instruction  in  the  use  of  the  apparatus  is  given  by  the  safety  engineer. 
His  attention,  however,  is  chiefly  directed  to  underground  condi- 
tions, and  he  spends  practically  every  forenoon  in  the  mine  inspect- 
ing working  places  with  reference  to  the  safety  and  efficiency  of 
workers  and  to  mining  conditions.  Few,  if  any,  penalties  are  in- 
flicted and  the  only  bonus  given  is  the  sum  of  $10  awarded  each 
month  to  the  shift  boss  having  the  best  record. 

ACCIDENT    RECORDS. 

Table  18  shows  the  number  of  accidents  of  all  degrees  that  occurred 
in  the  North  Butte  mine  during  the  years  1916  and  1917,  classified 
by  causes. 
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Table  18. — Accidents  in  the  North  Butte  mine  during  the  years  1916  and  1917,  classified 

by  causes. 


Fatal 
accidents. 

Serious 
accidents. 

Slight 
accidents. 

Cause. 

Over  10 
days. 

1  to  14 
days. 

1916 

1917 

1S16 

1917 

1916 

1917 

1916 

Per 

cent. 

1917 

Per 
cent. 

Underground : 

4 

2 

44 
1 

15 

22 

1 

1 

8 
1 
2 
J 

150 
14 
53 

71 
10 
40 

198 
15 
68 

46. 92 
3.55 
16.12 

95 

10 

42 

1 

39 
13 
12 
28 

36  96 

Rock  or  ore  loading  at  chute  or  working  face. 

3  89 

1 

16  34 

.40* 

Haulage  system  (mine  cars,  locomotives, 

1 

10 
11 
3 
8 

23 
9 
15 
12 

31 
12 
10 
27 

34 
20 
19 
20 
3 
4 
15 
26 

8.06 
4.74 
4.50 
4.74 
.71 
.95 
3.55 
6.16 

15  17 

5.00 

1 

4.66 

10.90 

3 

Machinery  (other  than  drills  or  locomotives) 

4 
13 
25 

10 
6 

2 
1 

1 

11 

6 

4.29 

2.33 

9 

3 
101 

95 

37 
24 

318 

217 

8 

422 

ioo.  oo 

257 
193 

100.00 

Total  (including  fires) 

9 

104 

95 

01 

318 

225 

422 

450 

Shafts: 

1 

1 
23 
12 

19 

1 

10 

8.33 
83.34 

1 
27 
12 
20 

1.67 

1 

'   1        "* 

10 

45.00 

Skip,  cage,  or  bucket 

20.00 

Other  causes 

1 

1 

1 

8.33 

33  33 

Total. 

2 

1 

4 

10 

55 

12 

100.00 

60 

100  00 

Surface : 

4 
8 
1 

7 

4 

8 
1 
7 
1 
8 
2 

12.90 

Falls  of  persons 

25.80 

Nails,  splinters,  etc 

2 

2 
5 

12.50 
31.25 

3.23 

Hand  tools  (axes,  bars,  etc.) 

5 

22.58 

1 

2 

3.23 

Machinery 

1 
2 

6 

6 
2 

1 

8 

6.25 
50.00 

25.82 

6.44 

Total 

5 

3 

11 

28 

16 

100.00 

31 

100.00 

Grand  total 

11 

165 

100 

68 

339 

308 

450 

541 

Total  number  of  shifts  worked  in  1916,  407,308;  in  1917,  330,552. 

Average  number  of  employees  underground  in  1916,  981;  in  1917,  684. 

Average  number  of  employees  on  surface  in  1916,  185;  in  1917,  166. 

Average  total  number  of  employees,  in  1916,  1,166;  in  1917,  850. 

Days  operated  in  1916,  349J. 

Days  operated  full  capacity  in  1917, 150;  days  operated  30  per  cent  capacity  in  1917,  90. 

Note. — Trivial  accidents  (those  without  resultant  loss  of  time)  were  not  reported. 

The  totals  for  the  year  1917  are  unfavorable  as  compared  with 
the  record  of  1916,  because  of  the  Granite  Mountain  shaft  fire  on 
June  8,  1917,  resulting  in  161  deaths,  24  serious  unjuries,  and  8 
slight  injuries.  On  eliminating  accidents  from  this  disastrous  fire, 
the  1917  record  shows  an  appreciable  reduction  in  fatal  and  serious 
accidents  per  10,000  shifts  worked.  Fatalities  underground  fell 
from  a  total  of  1 1  in  407,308  shifts  in  1916,  or  0.27  per  10,000  shifts 
worked,  to  a  total  of  4  in  330,552  in  1917,  or  0.12  per  10,000  shifts 
worked.  It  is  noticeable  that  whereas  there  were  3  fatalities  from 
electricity  underground  in  1916,  there  were  none  in  1917.     Serious 
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accidents  in  1917  (eliminating  fires)  fell  from  2.45  per  10,000  shifts 
worked  in  1916  to  1.33  per  10,000  shifts  in  1917;  slight  accidents 
(eliminating  fires)  rose  from  8.33  per  10,000  shifts  worked  in  1916  to 
9.09  per  10,000  shifts  worked  in  1917. 

Table  19,  following,  shows  the  number  of  fatal  and  serious  acci- 
dents in  the  North  Butte  mine  for  the  years  1916  and  1917. 

Table  19. — Fatal  and  serious  accidents  in  the  North  Butte  mine  at  Butte,  Mont.,  during 

1916  and  1917. 


Mine  and  shaft. 

Surface. 

Mine  and  shaft  and 
surface. 

Year. 

Per 
N^m"    10,000 
Der-     shifts. 

Number 

shifts 
worked. 

Num- 
ber. 

Per 

10,000 
shifts. 

Number 

shifts 
worked. 

Num- 
ber. 

Per 
10,000 
shifts. 

Number 

shifts 
worked. 

1916 

106        3. 10 
6  230       c8.64 

o342,208 
o  266, 102 

5 

3 

0.77 
.47 

a  65, 100 
o64,450 

Ill 
233 

2.72 
a"  7. 04 

407, 308 

1917 

330, 552 

Total 

b336       e5.52 

o  608, 310           8 

.62 

129,550 

344 

/4.66 

737, 860 

o  Approximate. 

b  Includes  161  killed  and  24  seriously  injured  because  of  mine  fires. 

c  Excluding  mine  fires,  the  number  of  fatal  and  serious  accidents  per  10,000  shifts  in  mine  and  shafts  in 
1917  was  1.69. 

d  Excluding  mine  fires,  the  number  of  fatal  and  serious  accidents  per  10,000  shifts  in  mine,  shafts,  and  on 
the«urface  in  1917  was  1.45. 

«  Excluding  mine  fires,  the  number  of  fatal  and  serious  accidents  per  10,000  shifts  in  mine  and  shafts  in 
1916  and  1917  was  2. 48. 

/  Excluding  mine  fires,  the  number  of  fatal  and  serious  accidents  per  10,000  shifts  in  mine,  shafts,  and  on 
the  surface  in  1916  and  1917  was  2.15. 

Note. — A  serious  accident  is  one  which  causes  a  loss  of  time  of  14  days  or  more. 

The  preceding  table  shows  a  reduction  of  more  than  45  per  cent 
in  both  fatal  and  serious  accidents  for  the  North  Butte  mine  in  1917 
as  compared  with  1916,  if  the  mine-fire  record  is  disregarded. 


MAJOR    ACCIDENTS. 

The  Granite  Mountain  shaft  of  the  North  Butte  mine,  although 
one  of  the  newest,  most  stable  and  best  constructed  and  equipped 
shafts  of  the  district,  has  been  the  scene  of  two  disasters  resulting 
in  considerable  loss  of  life.  In  October,  1915,  a  comparatively  large 
quantity  of  explosives,  which  had  been  brought  to  the  shaft  collar  to 
be  taken  into  the  mine  and  was  awaiting  the  cage,  exploded  and 
killed  16  men.  The  exact  cause  of  the  explosion  has  never  been 
definitely  determined.  In  June,  1917,  while  several  electricians 
and  others  were  lowering  into  this  same  shaft  a  1,200-foot  length  of 
highly  insulated,  lead-armored  electrical  cable,  the  cable  broke  away 
and  in  falling  was  badly  damaged,  tearing  off  much  of  the  lead  armor 
and  exposing  the  oil-impregnated  insulation  beneath.  It  lodged 
on  shaft  timbers  between  the  2,400  and  2,800  foot  levels.  In  attempt- 
ing to  remove  the  wrecked  cable,  the  assistant  foreman  in  charge  of 
the  shift  accidentally  brought  the  flame  of  his  carbide  lamp  in  con- 
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tact  with  the  exposed  inflammable  insulation.  Flames  spread  rapid- 
ly in  the  shaft  and  deadly  fumes  were  carried  through  the  mine. 
As  a  result  161  out  of  about  410  men  underground,  and  2  men  in  the 
adjoining  Bell-Diamond  mine  of  the  Anaconda  Copper  Mining  Co., 
were  suffocated. 

This  disaster,  one  of  the  worst  in  the  history  of  metal  mining  in 
point  of  loss  of  life,  was  so  sudden  and  unusual  and  unexpected,  and 
the  fire  fumes  were  so  deadly,  and  were  carried  so  rapidly  by  the 
air  currents,  that  the  disaster  must  be  regarded  as  unforseeable  in 
spite  of  its  having  been  extremely  regrettable  and  costly. 

PROGRESS    IN    VENTILATION. 

The  Anaconda  Copper  Mining  Co.,  as  previously  shown,  makes 
its  greatest  efforts  for  safety  in  the  direction  of  accident  prevention, 
and  of  first-aid  work  in  connection  with  mine  rescue  apparatus.  The 
Butte  &  Superior  Mining  Co.  specializes  in  measures  looking  to  the 
prevention  of  fires  on  the  surface  and  underground,  and  to  combat- 
ting any  fires  that  might  start,  but  the  chief  effort  of  the  North 
Butte  Mining  Co.  has  been  toward  effective  ventilation,  a  matter 
frequently  and  flagrantly  neglected  in  metal  mines.  The  company 
has  recognized  that  the  health  and  safety,  as  well  as  the  efficiency 
of  underground  workers  depend  on  an  ample  circulation  of  pure  air 
at  the  working  places,  and  has  not  accepted  the  prevailing  attitude 
of  metai-mining  companies  that  little  or  no  air  circulation  is  neces- 
sary, or  feasible,  except  possibly  on  a  few  main  levels. 

The  North  Butte  mine,  in  common  with  many  other  mines  of  the 
Butte  district,  is  working  largely  below  the  2,000-foot  level,  although 
much  work  is  also  being  done  at  various  higher  levels.  In  the 
Butte  district  the  natural  rock  temperatures  below  the  2,000- 
foot  level  are  generally  in  excess  of  80°  F.;  on  the  lower  levels  of  the 
North  Butte  mine  (3,200,  3,400  and  3,600)  rock  temperatures  are 
100°,  102°,  and  104°  F.,  respectively,  and  these  temperatures  are  not 
in  the  least  due  to  mine  fires,  etc.  Sluggish  air  currents,  such  as 
are  usual  in  metal  mines,  soon  have  essentially  the  same  tempera- 
ture as  the  surrounding  rock,  and  in  mines  with  temperatures  in 
excess  of  80°  F.  and  with  relative  humidity  in  excess  of  85  per  cent, 
working  conditions  are  extremely  unfavorable  to  health,  safety, 
and  efficiency,  unless  special  effort  is  made  to  establish  and  main- 
tain adequate  circulation  of  air. 

The  North  Butte  mine  has  three  well  constructed,  fireproof-housed 
fans  at  shafts  on  the  surface,  and  has  doors  and  stopings  under- 
ground to  direct  air  currents  into  the  main  levels.  In  order  to  have 
air  at  the  working  faces  of  raises,  stopes,  and  crosscuts,  the  officials 
of  the  mine  have  perfected  a  combination  of  canvas  pipe  and  of 
direct-connected  electrically  driven  fans  with  a  capacity  of  3,000  to 
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10,000  cubic  feet  of  air  per  minute,  by  these  the  air,  ordinarily  hot 
and  stagnant,  at  many  of  the  working  faces  is  kept  in  circulation. 
Working  conditions  are  so  much  improved  by  these  small  fans  that 
men  are  readily  obtained  to  work  places  formerly  almost  unwork- 
able; also  the  development  costs  are  lowered  25  to  50  per  cent,  and 
the  speed  of  development  is  greatly  accelerated.  Places  with  rock 
temperatures  of  100°  to  104°  F.  have  air  temperatures  of  less  than 
80°  F.  and  the  circulation  is  so  good  that  the  worker  feels  hardly 
any  discomfort. 

The  use  of  the  surface  fans  for  quickly  reversing  air  currents,  and 
the  closing  of  certain  underground  ventilation  doors  by  wearers  of 
oxygen  breathing  apparatus  on  the  night  of  June  8,  1917  (the  Granite 
Mountain  shaft  fire),  undoubtedly  resulted  in  the  saving  of  at  least 
31  lives,  created  conditions  underground  which  permitted  the  restor- 
ation of  air  currents,  the  exploration  of  over  30  miles  of  previously 
gas-filled  underground  workings,  and  the  recovery  in  less  than  7  days 
of  more  than  150  bodies  out  of  a  total  of  161. 

LABOR    TURNOVER. 

Table  20  gives  the  labor  turnover  at  the  North  Butte  mine  in  per- 
centages per  month  for  the  years  1916  and  1917: 

Table  20. — Monthly  percentages  of  labor  turnover  at  North  Butte  mine,  1916  and  1917. 

1916.  1017. 

Month.  Percent.  Percent, 

January 16  174, 

February 12  23 

March 22  21! 

April 35  40 

May 30  40 

June 31  36£ 

July 40  19 

August -  -   37  27 

.September 29V  50 

October .25  50 

November 37* 

December \(\]  29  V 

Total 312  3!i<; 

The  labor  turnover  of  this  mine  is  probably  slightly  less  than  in 
most  Butte  mines.  As  the  table  shows,  the  average  number  of  men 
employed  by  the  company  in  1916  was  1,166,  and  the  yearly  labor 
turnover  was  312  per  cent,  hence  to  keep  this  number  on  hand  approx- 
imately 3,750  men  were  hired  during  the  year.  The  average  number 
employed  in  1917  was  850  and  the  yearly  labor  turnover  was  396  per 
cent,  hence  to  keep  up  this  force  required  the  hiring  of  over  3,350  men. 
The  labor  situation  in  1917  was  complicated  by  the  Granite  Mountain 
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shaft  fire  in  June  and  the  Butte  strike  during  the  summer  and  fall  of 
1917.  Competent  mining  men  of  Butte  estimate  that  it  costs  the 
employer  $10  to  $25  every  time  a  man  leaves  and  is  replaced  by 
another.  If  the  lower  estimate  of  $10  be  taken,  the  cost  of  this  item 
to  the  company  in  1916  was  about  $37,500,  and  in  1917  was  about 
$33,500,  or  more  than  $70,000  for  the  two-year  period. 

Frequent  changes  of  the  mine  force  not  only  result  in  an  economic 
loss  to  both  employer  and  to  employees  on  account  of  lost  time  and 
lower  efficiency  due  to  the  men's  lack  of  familiarity  with  their  working 
places  and  methods  of  mining,  but  seriously  increases  the  element  of 
danger.  This  greater  hazard  is  due  to  the  necessarily  reduced  dis- 
cipline and  to  the  fact  that  it  is  impossible  to  maintain  sufficiently 
close  supervision  by  shift  bosses  over  a  roving  supply  of  workmen  to 
keep  the  workmen  informed  of  the  dangers  to  which  they  may  be 
subject. 

In  order  to  correct  at  least  part  of  this  evil  the  company  has 
adopted  a  method  of  handling  labor  whereby  the  hiring  or  discharge 
of  men  is  taken  from  the  hands  of  the  foreman  and  shift  bosses.  The 
general  custom  in  the  Butte  district  has  been  for  the  foreman  to  hire 
all  men,  and  in  the  event  of  difficulty  arising  between  a  man  and  the 
shift  boss  (who  in  general  has  50  to  75  men  under  him)  the  shift  boss 
discharged  the  man  or  the  man  drew  his  pay  check  and  left.  Under 
the  new  system  at  the  North  Butte  mine,  if  trouble  occurs  between 
the  shift  boss  and  a  man  under  him,  or  if  an  employee  becomes  dis- 
satisfied for  any  reason  and  asks  for  his  ''time,"  the  employee  is  in- 
terviewed by  a  designated  man  representing  the  company,  who  hears 
the  grievance.  If  the  trouble  seems  to  be  personal  as  between  the 
shift  boss  and  the  employee,  or  if  an  injustice  seems  to  have  been 
done,  that  the  man's  work  or  place  was  dangerous  or  unhealthful,  or 
that  work  of  a  different  nature  might  correct  the  trouble,  the  man 
instead  of  being  paid  off  is  retained  and  given  other  work  or  work 
under  another  shift  boss.  Although  the  system  has  been  in  effect  a 
comparatively  short  time  and  has  some  evident  defects,  it  seems 
successful.  It  is  said  that  this  method  has  not  greatly  lessened  the 
monthly  labor  turnover,  as  compared  with  that  of  neighboring  mines, 
but  it  has  had  the  effect  of  keeping  the  mine  supplied  with  a  full 
quota  of  men  when  adjacent  mines  have  been  short  of  labor. 

SAFETY  RECORD  OF  THE  DAVIS  DALY  COPPER  CO. 

The  Colorado  mine  of  the  Davis  Daly  Copper  Co.  lies  within  the 
city  limits  of  Butte  on  the  southwestern  part  of  the  known  copper 
ground  and  extends  into  the  silver-manganese  territory.  This  mine 
has  only  one  opening — the  Colorado  shaft — to  the  surface  below  the 
1,700-foot  level,  but  is  soon  to  be  connected  underground  on  the 
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lowest  level,  the  2,500,  to  the  Belmont  mine  of  the  Anaconda  Copper 
Mining  Co. 

The  mine  has  no  formal  safety  organization  other  than  the  efforts 
made  by  the  mine  officials,  in  their  trips  through  the  working  places, 
to  induce  the  underground  employees  to  protect  themselves. 


ACCIDENT   RECORDS. 

Table  21,  following,  gives  a  classification  of  fatal  and  serious  acci- 
dents in  this  mine  for  the  years  1916  and  1917;  slight  and  trivial  ac- 
cidents are  not  given. 

Table  21. — Fatal  and  serious  accidents  in  the  Colorado  mine  of  the  Davis  Daly  Copper  Co. 
during  1916  and  1917,  classified  by  causes. 


Cause  of  accident. 


Fatal  acci- 
dents. 


Serious  acci- 
dents (over 
14  days). 


Fatal  and  serious  accidents. 


1916 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


Fall  of  rock  or  ore  from  roof  or  wall  (under- 
ground)   

Explosives  (picked  into  mined  hole)  (under- 
ground)   

Haulage  system,  mine  cars  (underground) 

Falling  persons  (underground) 

Drilling  accidents  (underground) 

Machinery,  other  than  drills  or  cars  (under- 
ground)   

Infection  (underground ) 

Falling  objects  (underground) 

Other  causes  (underground) 

Falling  of  material  (surface) 

Fall  of  persons  (surface ) 

Tram  cars  (surface) 


27.14 

0.00 
18.18 
0.00 
9.10 


0.(10 
9.10 
9.10 
0.00 


45.00 

5.00 
15.00 

5.00 
10.00 

15.00 
5.00 
0.00 
5.00 
0.00 
0.00 
5.00 


Total. 


(i 


100.00 


20  ilOO.OO 


Accidents  per  10,000  shifts  worked |  0. 00 


o0. 14- 


a2.20 


a  2.  71 


a  2.  20 


a  Approximate. 
Note. — The  average  number  of  men  employed  in  1916  was  140,  and  in  1917,  220. 

The  preceding  table,  covering  a  two-year  period,  with  a  total  of 
approximately  120,000  shifts  worked,  shows  only  one  fatality  (caused 
by  drilling  into  a  missed  hole).  In  general  the  injuries  were  trivial 
and  were  largely  due  to  carelessness  on  the  part  of  the  injured  men. 
The  record  of  the  Montana  State  Industrial  Accident  Board  shows 
that  from  July  1,  1915,  to  June  30,  1917,  the  company  paid  only 
SI, 373. 16  for  accidents  during  the  two-year  period,  the  amount  of 
compensation  being  fixed  by  the  workmen's  compensation  act. 
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SAFETY  WORK  AT  THE  PROPERTY  OF  THE  EAST  BUTTE  COPPER 

MINING  CO. 

The  East  Butte  Copper  Mining  Co.,  working  in  the  extreme  south- 
eastern part  of  the  proved  ore-producing  territory  of  the  Butte 
district,  is  engaged  in  both  mining  and  smelting,  having  the  last 
remaining  smelter  in  the  district.  The  mine  has  done  considerable 
crosscutting  in  development  work,  but  the  lowest  level  is  only  1,800 
feet  deep.  The  method  of  mining  is  essentially  the  same  as  that 
used  in  other  Butte  mines  except  that  considerable  attention  is 
given  to  underground  sorting. 

Neither  bonuses  nor  penalties  are  given  for  safety  or  welfare  work, 
although  the  management  is  considering  the  matter  of  establishing 
some  system  which  may  contain  both  of  these  features.  Shift  bosses 
and  foremen  are  expected  to  look  to  the  welfare  of  the  employees; 
their  efforts  are  supplemented  by  the  mining  engineers  and  geologists 
who  also  act  as  efficiency  and  safety  men. 

ACCIDENT    RECORDS. 

Table  22,  pages  52  and  53,  gives  the  classification  of  causes  of  fatal, 
serious  and  slight  accidents,  both  " underground "  and  " surface" 
(including  mill,  smelter,  fires,  etc.),  as  reported  by  this  company  for 
the  years  1916  and  1917. 

DISCUSSION. 

As  regards  the  shaft  and  underground  accidents,  Table  22  shows 
that  "Falls  of  rock  or  ore"  caused  43.9  per  cent  of  all  underground 
and  shaft  accidents  at  this  mine  in  1916  and  50.92  per  cent  in  1917. 
The  next  greatest  cause  was  "Timber  or  hand  tools,"  credited  with 
20.31  per  cent  of  the  underground  and  shaft  accidents  in  1916  and 
14.70  per  cent  in  1917.  The  number  of  accidents  from  "Haulage" 
was  comparatively  low  in  both  years;  haulage  in  this  mine  is  by 
hand  and  by  mule,  a  considerable  number  of  mules  being  used. 

There  was  comparatively  little  change  in  the  percentages  of  various 
kinds  of  accidents,  as  to  degree  of  seriousness,  in  the  two  years.  The 
number  of  slight  accidents  (those  incapacitating  a  man  less  than  14 
days)  was  9.85  per  10,000  shifts  worked  in  1916;  and  fell  to  9.15  per 
10,000  shifts  in  1917.  The  number  of  serious  accidents  (those  inca- 
pacitating a  man  14  or  more  days)  was  2.11  per  10,000  shifts  in  1916 
and  rose  to  2.27  per  10,000  shifts  in  1917;  the  number  of  fatal  acci- 
dents rose  from  0.09  per  10,000  shifts  worked  in  1916  to  0.11  per 
10,000  shifts  in  1917.  The  total  of  all  underground  and  shaft  acci- 
dents fell  from  12.05  per  10,000  shifts  worked  in  1916  to  11.53  per 
10,000  shifts  in  1917;  this  being  an  improvement  of  about  4  per  cent. 
There  were  2  fatalities  underground  in  each  year. 
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On  the  surface  (which  includes  mine  structures,  mill,  and  smeiter) 
the  slight  accidents  rate  fell  from  4.67  per  10,000  shifts  in  1916  to 
3.02  in  1917,  and  the  serious  accidents  rate  rose  from  0.99  per  10,000 
shifts  in  1916  to  1.47  in  1917.  The  total  of  all  accidents  on  the  surface 
fell  from  5.66  per  10,000  shifts  in  1916  to  4.44  in  1917,  or  decreased 
about  20  per  cent. 

CONCLUSIONS    AND    RECOMMENDATIONS. 

A  recapitulation  of  the  foregoing  data  reveals  that  during  1916 
five  of  the  largest  companies  operating  in  the  Butte  district  and  em- 
ploying about  12,000  men  underground,  or  more  than  90  per  cent  of 
the  miners  in  the  district,  had  630  fatal  and  serious  accidents  under- 
ground in  4,893,258  shifts  worked,  or  1  such  accident  for  7,767  shifts. 
At  this  rate,  if  the  miner  should  average  300  underground  shifts  a 
year — 200  shifts  is  nearer  the  actual  average — the  chances  of  a  fatal 
or  serious  accident  happening  to  him  would  be  at  the  average  rate  of 
one  in  26  years.  On  account  of  the  North  Butte  mine  fire  in  June, 
1917,  which  resulted  in  163  deaths  and  24  serious  accidents,  the  record 
for  1917  is  not  so  good,  there  being  691  serious  and  fatal  accidents 
for  4,056,328  underground  shifts,  or  1  per  5,870  shifts;  this  on  a  basis 
of  300  shifts  per  year  amounts  to  1  serious  or  fatal  accident  in  19.6 
years.  If  the  accidents  from  the  North  Butte  fire  be  disregarded, 
there  would  be  1  serious  or  fatal  accident  in  8,482  shifts,  or  1  in  28.2 
years,  allowing  300  shifts  per  year.  Some  of  the  individual  mines 
have  had  remarkable  records,  notably  the  High  Ore  mine,  which, 
from  January  1,  1914,  until  December  31,  1917,  had  1  fatal  accident 
and  only  84  serious  accidents  in  an  aggregate  of  872,500  shifts  worked. 
This  shows  but  1  serious  accident  in  10,265  shifts,  or  on  a  basis  of 
300  shifts  a  year,  1  serious  accident  in  34  years. 

The  feverish  activity  in  metal  mining  during  1916  and  1917  resulted 
in  the  Butte  companies  employing  much  larger  forces  of  men  under- 
ground, many  of  them  inexperienced  in  mining,  thus  increasing  the 
difficulty  of  maintaining  that  discipline  absolutely  essential  to  safe 
mining.  In  1917  the  situation  was  aggravated  by  the  labor  shortage 
created  through  the  Army  draft.  This  scarcity  of  workmen,  coupled 
with  the  strike,  caused  the  mine  operators  to  abandon  almost  en- 
tirely efforts  to  enforce  safety  by  disciplinary  measures.  Moreover, 
on  account  of  the  high  prices  of  metals,  low-grade  ores  formerly 
discarded  or  not  worked  were  attacked,  and  workings  abandoned  for 
years  were  reopened,  these  workings,  of  course,  being  dangerous  to 
hold  and  maintain.  As  a  result,  the  working  forces  were  scattered  to 
such  an  extent  that  adequate  supervision  was  almost  impossible. 
These  facts  account  to  a  considerable  extent  for  increased  accidents 
in  1917. 
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Some  of  the  companies  have  made  sincere  efforts  toward  accident 
prevention;  others  have  been  lax,  although  there  are  signs  that  some 
of  these  will  take  up  the  movement.  Every  mine  in  the  district 
should  have  a  safety  department  with  a  responsible  head,  even  if  he 
should  have  other  duties  than  that  of  looking  after  safety.  There 
should  be  safety  committees  who  are  active,  and,  in  the  opinion  of 
the  writer,  all  companies  should  give  bonuses  or  rewards  for  good 
safety  records  as  well  as  penalties  for  infraction  of  safety  regulations. 
There  are  many  safety  problems  to  be  solved  in  the  Butte  district,  and 
their  solution  should  be  in  the  hands  of  persons  who  have  the  time 
and  ability  to  study  as  well  as  recommend.  Some  of  the  problems 
which  it  appears  advisable  to  handle  as  soon  as  possible  are  as  follows: 

The  extension  of  ventilating  currents  to  all  working  faces  not  only 
in  hot  but  also  in  cool  mines  should  be  considered. 

The  formation  of  an  intermine  or  preferably  an  intercompany 
committee  on  safety  seems  advisable.  Such  a  committee  could  take 
measures  toward  systematic  handling  of  mine  fires  and  frame  plans, 
rules,  and  regulations  toward  preventing  fires,  and  especially  toward 
preventing  the  spread  of  gases  from  fires  into  adjoining  mines;  take 
steps  toward  dust  abatement  underground — this  menace  at  present 
being  undoubtedly  responsible  for  loss  of  many  lives  annually  in 
Butte;  and  formulate  safer  and  more  systematic  methods  of  handling, 
storing  and  using  explosives.  In  many  of  the  mines  the  methods 
now  practiced  of  handling  explosives  are  not  only  unsafe,  wasteful, 
and  inefficient,  but  are  of  doubtful  legality.  The  present  system  of 
having  men  working  at  almost  every  horizon  from  the  surface  to 
2,000  feet  below  or  even  deeper,  is  dangerous  and  inefficient,  and 
means  should  be  taken  toward  greater  concentration  of  work. 
The  large  labor  turnover— 50  or  more  per  cent  each  month — con- 
stitutes a  serious  menace  to  both  safety  and  efficiency  and  demands 
remedial  effort.  It  would  appear  that  the  institution  of  a  system 
for  instructing  inexperienced  men  underground,  especially  machine 
runners,  timber  men,  miners  handling  explosives,  etc.,  with  grading 
of  wages  paid  underground  according  to  nature  of  work,  would  be 
helpful.  Also,  the  payment  of  an  annual  bonus  to  men  who  work 
steadily  in  one  mine  for  three-quarters,  or  some  like  proportion,  of 
the  total  time  that  the  mine  works  per  year,  would  have  a  beneficial 
effect,  especially  if  the  bonus  were  paid  in  stock  in  the  company, 
thus  making  the  employees  shareholders  in  and  having  a  common 
interest  with  the  company. 

One  of  the  most  serious  problems  confronting  the  mining  companies 
of  Butte  is  providing  recreation  for  their  employees  now  that  the 
saloons  are  abolished.  It  is  generally  admitted  that  one  of  the  most 
potent  influences  drawing  men  to  Butte  has  been  the  fact  that  Butte 
was  a  "wide-open  "  town,  especially  as  regards  saloons.     Although  it 
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is  probable  this  situation  is  at  least  partly  responsible  for  the  fact 
that  Butte  labor  has  the  reputation  of  having  a  large  proportion  of  the 
rough  element  in  it,  there  may  be  a  severe  shortage  of  labor  unless 
some  measure  is  immediately  taken  to  at  least  in  part  fulfill  the  function 
of  the  saloon  as  a  place  of  gathering  and  of  amusement  for  men, 
especially  unmarried  men  who  constitute  so  large  a  proportion  of 
Butte's  labor.  To  meet  this  situation  it  is  suggested  that  the  various 
companies  combine  in  the  erection  of  clubhouses  not  only  near  the 
mines,  but  also  scattered  through  the  residence  districts,  these  club- 
houses to  be  open  to  mine  employees  and  their  friends,  to  be  equipped 
with  pool  and  billard  tables,  bowling  alleys,  hand-ball  courts,  basket- 
ball courts,  etc.,  and  with  reading  rooms  to  be  placed  in  charge  of 
responsible  men  in  the  employ  of  companies.  The  cost  of  erecting 
such  club  houses  would  probably  fall  on  the  operating  companies,  but 
there  appears  to  be  no  reason  why  the  employees  should  not  be 
assessed  a  small  sum,  say  $1  each  per  month,  for  maintenance  of 
these  places.  The  money  could  be  collected  from  the  payrolls,  and 
could  be  placed  in  the  hands  of  a  committee  composed  of  representa- 
tives of  the  safety  departments  of  the  various  companies  and  of 
representatives  of  the  employees  elected  by  the  men.  Or,  possibly, 
some  one  responsible  person  could  be  employed  at  a  substantial 
salary  to  oversee  the  activities  of  the  clubhouses.  These  clubhouses 
could  be  utilized  as  means  for  conveying  safety  information  to  em- 
ployees, and  night  schools  could  be  run  in  connection  with  the  clubs 
to  instruct  foreigners  in  our  language,  governmental  methods,  ideals, 
etc.  This  question  is  certainly  a  vital  one  and  steps  toward  its 
solution  should  be  taken  as  soon  as  possible.  There  is  probably  no 
one  agency  better  fitted  or  more  competent  for  handling  such  problems 
than  the  safety  departments. 
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